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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no MaTeMaTuke yriayOJa€HHOrO ypOBHS Uil 00y4aroUIMXcsl Ha YpOBHE
cpea”ero oOmiero obOpa3zoBanusi paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHWMN, TPEABSIBIAEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHUI0, M TpagulUi poccUiicKkoro oOpa3oBaHus. Peanuzanus mOporpaMmbl
Mo  mMaremaTuke  oOecleyuBaeT  OBJAJACHUE  KIIOYEBBIMM  KOMIETEHIUSMH,
COCTaBIIIOIIMMHM OCHOBY JUII CamMOpa3BUTUS U HENPEPBIBHOTO 0Opa3oBaHU,
LEJIOCTHOCTh OOUIEKYIBTYPHOT'0, JINYHOCTHOTO ¥ TTO3HABATEIBLHOTO Pa3BUTHSI JINYHOCTH
00y4Jaromuxcs.

B mporpamme mo maTemMaTtuke y4TEHBI HJIeH U MoJokeHus1 «KoHIenuu pa3BuTus
MaTemaTudyeckoro ooOpa3zoBaHus B Poccuiickoit ®enepanuu». B coorBeTcTBUUM
C Ha3BaHUEM KOHILIETIIIMHM MaTeMaTH4Yeckoe 00pa3oBaHUE OKHO, B YaCTHOCTH, PelliaTh
3ajlayy obOecreueHrus HEOOXOAMMOro CTpaHe YHcia O00ydJaroniuxcs, mMaTeMaThuecKas
MOJIFOTOBKA KOTOPBIX JIOCTATOYHA JJI MPOJOJDKEHHsS 0O0pa3oBaHMs 1O Pa3IUYHBIM
HAIPaBJICHUSIM, BKIIIOUas MpernojaBaHue MaTeMaTHUKH, MaTeMaTUYeCKUE UCCIIEI0BaHNU A,
paboty B chepe MHPOPMALMOHHBIX TEXHOJOTMH U JPYTUX, a TaKxke oOecreyeHus
JUTSL K&KJ0TO 00Y4YaroIIerocsi BO3MOXHOCTH JTOCTHXKEHUSI MAaTEMAaTUYECKOW MOJITOTOBKU
B COOTBETCTBHM C HEOOXOJIUMBIM €My ypoBHeM. VIMEHHO Ha pelleHue 3THX 3ajaad
HalleJIeHa IIporpamMmma 1o MaTeMaTuke yriayOlIEHHOTO YPOBHSL.

B snoxy uugpoBoil TpaHchopmanuu Bcex cdep 4enoBEUECKON eATENbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  Xopolen
MaTeMAaTUYECKONW MOATOTOBKH. DTO OOYCIIOBIEHO TEM, UYTO B HAIIM JHU PAcTET YHUCIIO

CIEIUANTBHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHUEM MATEMAaTUKHU:!
B chepe PKOHOMUKH, M B OW3HECe, U B TEXHOJOTUYECKHUX O0JacCTAX, U JaXKEB
ryMaHUTapHbIX cepax. Takum oOpazom, Kpyr 0OydaromIuxcs, I KOTOPBIX MaTeMaTHKa
CTAaHOBHUTCS 3HAUMMBIM TpeaMeToM, (GYHIAMEHTOM O00pa3oBaHUs, CYIIECTBEHHO
pacmmpserca. B Hero BXOAST HE TOJNBKO OOydaromuecs, MJIAHUPYIOIIUE 3aHUMAThCS
TBOPUYECKOW M HCCIEAOBATENbCKONW pabOTOM B 00JacTH MaTeMaTWKH, WH()OPMATHKH,
(Gu3UKN, SKOHOMUKH M B JPYTHX OOJACTAX, HO W T€, KOMy MaTeMaTHKa HYyXHa JJIs
MCITIOJIb30BaHUS B Ipo(deccusix, He CBI3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYUMOCTh MaTEMAaTHUKH OOYCIOBIEHA TEM, YTO €€ MpeaMETOM
ABIAIOTCS (YHIAMEHTAIBbHBIE CTPYKTYPBI HAIIETO0 MUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIIEHUS, (YHKIMOHATBHBICE 3aBUCUMOCTH W  KaTETOpUHU
HEONPEeeIEHHOCTH, OT MPOCTEUITNX, YCBAMBAEMBIX B HEMOCPEIACTBEHHOM OIIBITE,
710 TOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX NJISi PA3BUTHS HAYYHBIX M TEXHOJOTHUYECKHUX
uaei. be3 KOHKpeTHBIX MaTeMaTHYEeCKUX 3HAHWW 3aTPYJHEHO TMOHWUMAaHHUE MPUHITUIIOB
YCTPONCTBAa W UCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUSTHE W HHTEPIIPETAIHS
pa3HOOOpa3HOM  COLMANbHOM, HSKOHOMHYECKOH, TMOJMTHYECKOM  HHQOpMaIuuy,
ManoddexkTuBHA TOBCEIHEBHASA MpAaKTUUECKas JesTesbHOCTh. Bo MHorux cdepax
npodeccuoHaIbHON AESITEIBHOCTH TPEOYIOTCSI YMEHUS BBITIOHATH PACYETHI, COCTABIISATH
QITOPUTMBI, TPUMEHATH (OPMYIBI, TPOBOJUTH TEOMETPUYECKHE W3MEPCHUS U
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MOCTPOCHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MIPEACTABIATh HHPOPMAITHIO
B BUJIE TaOJIHII, TUarpaMM U rpad)uKoB, MOHUMATh BEPOSTHOCTHBIN XapaKTep CIIydalHbIX
COOBITHIA.

OmHOBPEMEHHO ¢ pacHupeHneM chep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obOmiecTBe BCE Oosiee BaKHBIM CTAHOBHUTCS MATEMATHYECKHH CTHIb MEIIIJICHUS,
MIPOSIBJIAIONINICS B ONpEIEIEHHBIX YMCTBCHHBIX HaBBIKaX. B mporiecce H3ydeHUs
MaTeMaTUKH B apceHa]d NMPUEMOB W METOJOB MBIILIICHUS 4YEJIOBEKAa €CTECTBCHHBIM
o0pa3oM BKJIIOYAIOTCS MHAYKIMSA U ACAYKIHsI, 0000IICHHEe U KOHKPETHU3AIls, aHaTUu3 U
CUHTE3, KJIacCUpUKAIWI U CUCTEeMaTH3aIus, adcTparupoBanue U aHaiorus. OOBEKTHI
MaTEMaTUYCCKUX YMO3aKIIOUCHUM, TMpaBWiia HX KOHCTPYHUPOBAHHS PACKPBIBAIOT
MEXaHHM3M  JIOTHYECKHUX  IOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  YMEHUSA
dopMynrpoBaTh, 00OCHOBBIBATh W JIOKA3bIBaTh CYKICHHUS, TEM CaMbIM (OPMHUPYIOT
JOTUYCCKUN CTWIb  MBIIUICHUsA. Beaymas poiib  NPUHAMICKUT MaTEMaTHKE
B ()OPMHUPOBAHUU AJTOPUTMUUYCCKON KOMITOHCHTHI MBIIIICHUS W BOCIIUTAHUM YMCHHUH
JCHCTBOBATh 10 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBaTh HM3BECTHBIC |
KOHCTPYHpPOBaTh HOBBIC. B Tmporecce pemieHus 3agad — OCHOBBI IS OpraHU3allud
y4eOHOM JESITeIbHOCTH Ha YpOKaX MaTeMaTHKH — pa3BUBAIOTCSI TBOpYECKas W
NPHUKJIaTHAE CTOPOHBI MBIIIJICHUS.

OOyueHne mMaTeMaTHKE JaéT BO3MOXKHOCTH Pa3BHUBATh y OOYYarONIUXCS TOYHYIO,
paIMOHAILHYI0O U MH(POPMATHBHYIO pPeYb, YMCHHE OTOMpPATh HauOOJIEE IOIXOJISIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, T'papUUYECKUE CPEACTBA IS BBIPAKCHHUS CYXKICHUUW H
HATJISTHOTO MX IIPEICTaBIICHUS.

HeoOxonuMbpIM KOMITOHEHTOM OOIIEl KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCS 00111€€ 3HAKOMCTBO C METOJJaMU MTO3HAHUSA JEHCTBUTEILHOCTH, MIPEACTABICHHE
O TMpeaMeTe U METOJIe MAaTeMAaTHKH, €ro OTIWYHUSAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MATeMATHKU JUIsl pPEelIeHUs
HAyYHBIX U MPUKIAAHBIX 3a7a4. Takum o0pa3oM, MaTeMaTH4eckoe 00pa3oBaHNEe BHOCUT
CBOI BKJIa] B hOpMHUpPOBaHKE 00IIIEH KYIbTYphI YeTIOBEKA.

N3yuenne MareMaTWKH CIOCOOCTBYET AICTETHYECKOMY BOCHHUTAHHIO YEIOBEKa,
MOHUMAHUIO KPAaCOThl W U3SIIECTBA MAaTEeMATHUYECKUX PACCYKIEHUN, BOCTPUSITHIO
reOMETPUIECKUX POPM, YCBOCHHIO UIEH CUMMETPHH.

[TpuoputeTHpIMU 1eIsIMU 00y4ueHUst MaTrematuke B 10—-11 kiaccax Ha yrimyOnéHHoOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

dbopMupOBaHUE TICHTPATBHBIX MAaTEMATHYECKUX TMOHSATUH (YMCIO0, BEITWYMHA,
reoMeTpudeckas (Qurypa, mnepemMeHHas, BEpOSTHOCTb, (YHKIMSA, TPOU3BOTHAS,
WHTETPaj), 00ECIEeYNBAIONNX TPEEMCTBEHHOCTh M TIEPCTIEKTUBHOCTh MAaTEMaTHIECKOTO
o0Opa3oBaHus 00y4YaIONTUXCS;

MOJBEICHHE OOYYaroMMXCs Ha JOCTYITHOM JJii HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYKAIOMIETO MUPA, TOHUMAHUIO MAaTEMAaTHUKN KaK 4acTH
o0IIel KyJIbTYPBI YETIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH O00ydJaromuxcs,
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MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUM, KPUTUYHOCTU MBIIIJICHUS,
MHTEpeca K U3YYECHUIO MAaTEMATUKU;

dbopmupoBaHue (QPyHKIHMOHATBHOW MaTEMAaTHYECKOM T'PAMOTHOCTH: YMEHUS
pacro3HaBaTb MaTEMaTHUYECKHME AaCleKThl B peallbHbIX >KU3HEHHBIX CHUTYaIlUsIX
U TpU H3YYCHUHU JPYrUX YYEOHBIX NPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (GOpMYyIUpOBaTh HX Ha S3bIKE MaTeMaTUKH M CO3/1aBaTh
MaTeMaTU4YeCKUe MOJENIHM, TMPUMEHSATh OCBOCHHBIM  MaTeMaTHYEeCKUW  ammapar
JUISL pEelIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aja4, UHTEPIPETHUPOBATH U OIICHUBATH
MOJTyYEHHBIE PE3YJIbTaTHI.

OCHOBHBIMU JIMHUSIMU COJiepKaHusg MaTeMaTtuku B 10—11 kimaccax yriyOi€HHOTO
ypoBHS  sBistOTCS: «Yucna u BBIYMCICHUSA», «Anredpa» («Anredpandeckue
BbIp@XKEHUs», «YPaBHEHUS U HepaBeHCTBa»), «Hauana maTemaTH4ecKOro aHammzay,
«Teomerpus»  («I'eomerpuueckue ¢uUrypsl U HUX CBOWcTBa», «M3MmepeHue
FCOMETPUYECKUX BEIIMYHUH»), «BeposTHOCTH U cTaTucTUKa». JlaHHBIE JIMHUU
Pa3BHUBAIOTCA MApaJUIENbHO, KaXJAasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBUCHUMO OJIHA OT JAPYIOi, a B TECHOM KOHTAaKTe U B3auMojericTBuu. Kpome storo,
uX OOBEIUHSIET JOTMYECKAas COCTABIISAIONIAS, TPATUIIMOHHO TPHUCYIIAs MaTeMaTUKE U
IMPOHM3BIBAIOIIAS BCE MaTeMaTHUYeCKHe KypChl M COJepKaTelbHbIC  JIMHUU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHue «yMeHHE ONEPUPOBATH MOHATHSIMH:
ONpe/ieJICcHHe, aKCuoMa, Teopema, CIJIEJICTBHE, CBOMCTBO, MPH3HAK, [10KA3aTEJbCTBO,
PaBHOCHUJIbHBIE (bopMyITUPOBKH, ymeHue  ¢GopMynHpoBaTb ~ oOpaTHOe |
IPOTUBOMOJIOKHOE  YTBEPKAECHUE, MPUBOAUTH TPUMEPHl U  KOHTPHPUMEPHI,

UCIIOJIb30BaTh METOJ] MaTEeMaTU4YEeCKOW WHAYKIMH, TMPOBOJAMUTH JIOKa3aTelIbHbIE
pacCyKJIeHusi TpU pEHIeHUWW 3aJlad, OLEHHUBATh JIOTMYECKYIO TPaBHIBHOCTD
paccyKIeHU» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a (OpMHUpPOBAHUE JIOTHUYECKUX
YMEHHUI pacrpefensercss Mo BCeM rojaM OOYy4YeHHs Ha YPOBHE CpEIHEro oOIero
oOpa3zoBaHUsI.

B cootBerctBun ¢ ®I'OC COO MaremaTHKa SBISIETCS 00513aTEIIBHBIM MTPEIMETOM
HAa JaHHOM ypoBHe oOpa3oBanusi. Hacrtosmelr mnporpamMmMoil 1O MaTeMaTHKE
MpeaycMaTpUBAETCsl M3y4eHHe ydeOHOro mpenMera «Marematuka» B paMKax TpEX
y4eOHBIX KypcoB: «Anredpa U Havyalla MaTeMaTHYEeCKOro aHanu3a», «['eomerpus»,
«BeposATHOCTh M cTaTUCTUKa». POPMUPOBAHUE JIOTUYECKUX YMEHHH OCYIIECTBISECTCS
Ha TPOTSDKEHUHM BCEX JIET OOydeHHs Ha ypOBHE CpedHero obmiero oOpa3oBaHUf,
a DJIEMEHThI JIOTMKHM BKIIOYAIOTCS B COJIEp’KaHME BCEX HA3BAaHHBIX BBIIIE YYEOHBIX
KYpCOB.

OOmiee KOJMMYECTBO YACOB, HAMNPABJICHHBIX HAa  HW3YYEHUE MaTEMaTUKHU
Ha yriry6iennom yposHe — 544: B 10 kiacce — 272 vaca (8 wacos B Henenmo), B 11 kimacce —
264 gaca (8 4acoB B HEJEIIO).

Oo0pa3oBaTesibHbIE TEXHOJIOTUH, IPUMeEHseMbIe HA ypokax MateMaTuku B 10-11
KJjiacce:
1. TexHoJOrusl pa3BUBAIOLIETO OOYUYCHUS;



TEXHOJIOTUSI MHTETPUPOBAHHOTO OO YUCHHS,
npobsieMHOE O0yUeHHUE;
310pOBhecOeperarone TeXHOJIOTUY;
UTPOBBIC TEXHOJIOTHH;

UK T-texHomorumu.

S RGN

Buasbl, popmbl, THIIBI U METOABI KOHTPOJISI YCBOCHUS TEKYILETO MaTepUana,
OCYLIECTBIIsIEMbIE HA ypokax maremaTuku B 10-11 kmacce:

Buabl KOHTpOJIs

q)OpMI)I KOHTPOJIsA

Tunbl KOHTPOJIA

MeToabl KOHTPOJIA

® BBOJIHBIN

® TEKYILUN

® TEMaTHYECKUI

® KOPPEKIIMOHHBII
® ITOTOBEIM

® VH/IUBUyAJIbHBII

e TpynmnoBoii (ot 2
1o 15 yenosek)

® (poHTANbHBII

® BHEIITHHI1
KOHTPOJIb

® B3aMMOKOHTPOJIb

® CAaMOKOHTPOJIb

YCTHBIN OIIPOC
MMACHEMEHHBIN
KOHTPOJIb
MaTeMaTHYeCKHi
JIUKTAHT

e 3auer

®  CaMOCTOSITEJIbHAs
paborta

® KOHTpPOJIbHAS
paborta

® MpakTHYecKas
paborta

® [pOrpaMMHpPOBaH
HBI KOHTPOJIb

® OHJIAWH-
TpEeHaKephl

® 3KCIIpecc OIpoc

® TECTUPOBaHUE

® pelIeHHue TBOpUEC
KUX 3aJaHui

IIporpaMmmHo-MeTOIHYECKOE OOecTIeYeHHEe

1. MaremaTtuka. AnreOpa u Hauasa aHanmza, 10 kmacc, yaeOHUK, yriyOJIeHHbIN
ypoBeHb/ Mep3isik A.I'., Homuporckuii J[.A., [Tonskor B.M. — M.: [IpocBemienue,
2023.

2. Maremaruka. ['eometpus, 10 kinacc, yaeOHUK, yriayOaeHHBIN ypoBeHs/ Mep3isik
A.T"., Homuposckuii I.A., [TonskoB B.M. — M.: IIpocsemenue, 2023.

3. Maremaruka. BepostaocTs u ctatuctuka 10 kiacc, 6a30BbIil U yriTyOJI€HHBIN
ypoBenb/E.A. BynnmoBud, B.A. bynsrues - M.: [IpocBemenue, 2023 (B
AIIEKTPOHHOM BU/IE)

4. Maremarnka. Anrebpa v Hadana aHanusa, 11 kimacce, yueOHUK, yriayOaeHHBIH
ypoBeHb/ Mep3isik A.I'., Homuporckuii J[.A., [Tonskos B.M. — M.: [IpocBemienue,
2024.

5. Maremaruka. ['eometpust, 11 kiacc, yaeOHUK, yriyOJIeHHBIN ypoBeHb/ Mep3isik
A.T'., Homuposckuii JI.A., [TonsikoB B.M. — M.: IIpocsemenue, 2024.

6. Maremartuka. BepositTHoCTh U cTatuctuka 10 kimacc, 6a30BbIi U yTITyOJICHHBIH
ypoBeHb/E.A. Bynumosuu, B.A. Bynbsrues - M.: IlpocBemenue, 2024 (B



AIIEKTPOHHOM BU/IE)
7. EnunHoe copeprxanue oO1iero oopa3oBaHusi: https://edsoo.ru/rabochie-programmy/
8. Marepuanst EI'D u 'UA - http://www.fipi.ru/
9.
1

Odwunmaneheiii caiit EI'D - http://www.ege.edu.ru/
0.Denepanbubiil moptai, onnaH-tectsl EI'D u 'NMA no Bcem npeameram -
http://www.edu.ru/index.php
11.TectupoBanue online 5-11 kiaccsr - http://www.kokch.kts.ru/cdo/
12.006pa3oBartebHbIi MOPTa JAJI MOJATOTOBKU K AK3aMEHAM
https://math-ege.sdamgia.ru/?redir=1



https://edsoo.ru/rabochie-programmy/
http://www.kokch.kts.ru/cdo/
https://math-ege.sdamgia.ru/?redir=1

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOro BOCIMTAHUSI:

C(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3HMIMU OOYyYaroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCHUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIIETYP TPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMCHHUE B3aMMOJICHCTBOBATh C COLUAILHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSMHU M HA3HAYCHUCM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOM MJEHTUYHOCTH,  YBAKECHHS
K MPOLUIOMY W HACTOSIIEMY POCCUHCKOW MaTEMAaTHKH, LEHHOCTHOE OTHOLIECHUE
K JOCTH)KEHHUSIM POCCHICKMX MAaTEMAaTHKOB M POCCUUCKOM MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKEHUH B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, ChHOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO TOBEAECHUS, CBSI3AHHOIO C NPAaKTHYECKUM
OPUMEHEHHEM JOCTHKEHUM HAYKHM U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE JIMYHOIO
BKJIaJ]a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHHH, pacCyXICHUH, BOCIPHUMYUBOCTD
K MaTEMaTUYECKUM aclieKTaM pa3InYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyUecKOro BOCIUTAHUS

c(hOpPMHPOBAHHOCTh YMCHHUS INMPUMEHATH MaTEMAaTHUYCCKHE 3HAHUS B HHTEpecax
3I0POBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOC MHTAaHUE, COAJaHCUPOBAHHBIA PEKHUM 3aHATHH W OT/BIXa,
perynsipHas Gu3UYecKas aKkTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-030POBHTEIBLHON JEATCIHHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHHSA:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUS, UHTEPEC K Pa3IUYHbIM
chepam mpoPEeCcCHOHAIIBHON EATeTbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U €
MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIC IUIaHbl, TOTOBHOCTh M CIHOCOOHOCTH
K MaTeMaTHU4eCKOMYy OOpa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3aJlady MaTeMaTHYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

c(OPMHPOBAHHOCTH KOJOTHUECKON KYIbTYPbI, IOHUMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBHON CPEbl, OCO3HAHUE
r100abHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM, OpHEHTAalMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMU JUIS pEIIeHHs 3agad B 00JacTH OKpY’KaloIield Cpemsl,
IUTAHUPOBAHME MOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromICi
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAyKH U OOIIECTBEHHOMN MPaKTUKH, IOHHMAaHHE MAaTeMAaTHYECKOW HAYKH Kak
cephl YeT0BEUECKON AeITEIBHOCTH, ITAOB €€ PAa3BUTUS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AIMM, OBJAaJCHHE S3BIKOM MaTeMaTHKH W MaTeMaTH4eCKOH KyJabTypoil
KaKk CpPEICTBOM TIIO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH HAa YPOBHE CpPEAHEro oOuIero oOpa3oBaHUs
y oOyuaromerocsa OyayT chopMupoBaHbl MO3HaBaTEIbHbIE YHUBEpCAIbHBIE Yy4eOHBIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YyueOHBIE [EUCTBUSI, PETYJISTUBHBIE
YHUBEpPCAJIbHbIE YUeOHbIE IEUCTBHS, COBMECTHAS JESATEIHHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA
ba3oBble Jiornyeckue 1edcTBuA:

BBISIBIIATH W XAapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHUA MEXIy MOHATUSIMH, (OPMYIUPOBATH OMpPEIEICHUS
NOHSITHM, YCTAaHABIMBAThH CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAUKA, OCHOBAHUS
1St 00001IIEeHUsT U CPAaBHEHUS, KPUTEPUH TIPOBOAMMOTO aHAIIN3A;

BOCIIPHUHUMATh, (POPMYIUPOBATH M IPEOOPA30OBBIBAThH CYXKIICHUS: YTBEPIUTEIHHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISIT MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOPEUUS
B (akrax, MaHHBIX, HAOMIONEHUAX U YTBEPKICHUAX, MpeasiaraTh KPUTEPUH JJIs
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHNIA;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOYEHUH, YMO3AKIIOUCHUN IO aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEIBHO JIOKa3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAaMBaTh apPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJIEHHUS U BHIBOIBI;

BBIOMpATh CcOco0 penieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX
KPUTEPUEB).



Bba3oBble ucciiefoBarebCKHe 1eHCTBUSA:

WCIIOJBb30BaTh BOIMNPOCHI KAaK MCCIEAOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIMEPUMEHT, UCCJIEIO0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO (HOPMYNIHpPOBATH OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaMm
MPOBEAEHHOTO HAOJIOJCHUS, UCCIIEIOBaHMs, OIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX
PE3yNIbTATOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKe BBIJBHUIaTh
PEANOJIOKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH 1€(UIIUTHI MHPOpMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETAa Ha BOTIPOC
U JJIsl PEIICHUS 3a/1a4H;

BLIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HWH(OPMAILMIO Pa3IWYHBIX BUIO0B U (HopM
peICTaBICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEJACTaBIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh HAAEKHOCTh MHPOPMALMHU O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEpPCAJbHbIe yuyeOHbIe JeCTBUSA:

BOCIIPUHMMATh U (OPMYIHPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBUAMH
U 1EeJSIMU OOIIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO X0y PEHICHUS 3aJadl, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yibTarT;

B XOJie OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/iauu, BHICKA3bIBATh UJCH, HAICJICHHBIE HA TIOUCK pEIICHUS,
COTOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYACTHUKOB JHAJOra,
OOHapy>XKHBaTh Pa3IMYUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme hopMynrpoBaTh
pa3HOTJIacHs, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJAbTaThl PEMICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

COCTaBJIAITh IUIAH, AJITOPUTM PELICHUS 3a/1a4M, BBIOMPATh CLIOCO0 PELIEHUs C YUETOM
UMEIOIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOW MH(MOPMALIUH.
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CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMM IMO3HABATENILHOW pedreKkcur Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca W pe3yibTaTa PELICHHs MaTeMaTH4eCKOU
3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEJIH U YCIOBHUSAM, OOBICHATH MPUYHHBI
JOCTH>KCHUS WM HEJIOCTHKEHUS PE3YJIHbTAaTOB JIEITEIIbBHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MIOHUMATh W UCTIONB30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOH JESATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHUILI pPadoT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpoOIecC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMmax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OThl M KOOPJAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YJIEHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOIIMii
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

IlpeamMeTHBIe Ppe3yabTaTbhl OCBOCHHS (QefepabHOM pabdodeil  MporpaMMbI

0 MaTEeMaTUKE MPEICTaBICHBbI MO rojaM OOY4YeHHS B paMKax OTIEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3iejiaX HaCTOSIIEN POrPaMMBI.
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PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHbIil Kypc «Anredpa U Havyajla MaTEMaTUYECKOTO aHaIN3ay SBIISETCS OJHUM
13 HauOoJiee 3HAYMMBIX B IPOrpaMME CpEIHEro oOIIero 0o0pa3oBaHUs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil M3y4eHHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrol CTOPOHBI, (DOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHE OOYYaloIUXCSI Ha YypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH()OpPMATUKH, OOIIECTBO3HAHUS, HWCTOPUH, CJIOBECHOCTH U JPYTrUX JUCIHUILIIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydYarouIuMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
S3bIKOM  COBPEMEHHOM  Hayk, Koropas (QopMyiaupyeT CBOM  JIOCTHIKEHUS
B MaTteMaTudeckoi (opme.

VY4eOHbIt Kypc areOpbl U Hauajal MaTeMaTUYECKOTO aHallM3a 3aKjIaJblBaeT OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKoHAaMU (U3UKH, XUMHUHU, OWUOJIOTUU, TIOHHUMAHUS
OCHOBHBIX TEHJEHIIUA Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KU3HM, IO3BOJISCT
OPUCHTHPOBATLCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX IS JalibHEWIIero oOpa3oBaHUs M B IOBCEIHEBHOU
x*u3Hu. B TO ke  Bpems  oBiageHue  aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYECKOTO aHajln3a pa3BUBAeT YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH, JOKAa3bIBaTh YTBEPKIACHUS
C TOMOIIBIO HHAYKIMU M PACCYKAATh NEAYKTHUBHO, HCIOJb30BaTh OOOOIICHHE U
KOHKpETH3alnio, abcTparupoBaHue W aHAIOTHIO, (OPMUPYET  KpPEaTUBHOE
U KPUTUUYECKOE MBIILICHHE.

B xone uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a»
oOy4aromuecs MoJy4aroT HOBBIN ONBIT PEIICHUs] MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
NOCTPOEHUSI MAaTeMaTUYECKHX MOJEJNEH peajbHbIX CUTyallUid, WHTEpIpETAlUU
MOJIYYEHHBIX PELICHHM, 3HAKOMSTCS ¢ MPUMEpaMH MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM
B IIPUPOJIE, HAYKE U HUCKYCCTBE, C BBLAAIOIIMMHUCS MAaTEMAaTUYECKUMU OTKPBITUAMU U HX
aBTOpaMH.

VY4eOHnbIit Kypc 00J1a/1aeT 3HAYUTEIbHBIM BOCTIUTATEIILHBIM IMOTEHITUAIOM, KOTOPBIN
peanm3yeTcss Kak depe3 y4deOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U 4epe3 crennuuKy yueOHOM qesTeTbHOCTH, TPeOyIoei
MPOJIOKUTENIBHON KOHIIEHTPAIMM BHUMAHMS, CaMOCTOSITEIbHOCTH, AKKYPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJYYECHHBIA pe3yJIbTarT.

B ocHoBe Merommku oOydeHus anreOpe W HavajaM MaTEMaTHYECKOTO aHajn3a
JIEKUT ACATETbHOCTHBIN MPUHLIUN 00yUYEHUS.

B cTpykType ydeOHOro kypca «AnredOpa u Hauajga MaTEeMaTUYECKOTO aHaIM3a»
BBIJICJICHBI CIIEAYIOIINE COACPKATEIIbHO-METOIUYECKUE TUHUN: «HrCTa U BBIYUCICHUS,
«Dynkuu u rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Hauanma maremaTuueckoro
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JMHUU W3Y4YaloTCs HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu W pasjaeyiamu. [[aHHbIA yueOHBIH KypcC SIBJSICTCS MUHTETPATUBHBIM, MOCKOJBKY
o0beIUHSIET B ce0e coAepKaHNEe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anredpa, TPUrOHOMETPHUSI, MAaTEMATUUYECKHUM aHANIU3, TEOPUS MHOXKECTB, MaTeMaTHUECKast
noruka u apyrue. [lo mepe Toro kak oOyvaromuecs OBIaJeBal0T BCE Oojee MHUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OcCJefoBaTeabHO  (opMmMupyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYallWH,
NPUMEHATh 3HaHWS, TOJIYYCHHBIE NpPH HM3YYCHUU YUEeOHOro Kypca, IJis pelIeHus
CaMOCTOATENIbHO  C(OPMYJIMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna W BBIUKUCICHUS» 3aBEpIIacT
¢bopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEHWCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOro o00miero obpazoBanusi. Ha ypoBHe cpenHero o01iero
oOpa3zoBaHus 0co00€ BHUMaHHUEC yJemseTcss (OPMUPOBAHUIO HABBIKOB pallMOHATBHBIX
BBIYKCJICHUH, BKIIFOYAIONMIUX B ce0s MCIOJIB30BaHUE Pa3IMYHBIX (POpM 3amucu 4uca,
yMEHUE JejaTh NPUKHUIKY, BBIMOJHATh NPUOMKEHHBIC BBIYMCICHUS, OLICHUBATH
YHUCIIOBbIE BBIPAXKEHHUA, pabdoTaTh C MaTeMaTHUYECKUMHU KOHCTAHTAMU. 3HAKOMBIE
0oOy4JaromMMCsl MHOXKECTBA HATYPAJIbHBIX, IIEJBIX, PAIMOHAIBHBIX U JIEACTBUTEIBHBIX
Yucell JOTOMHIIOTCS MHOKECTBOM KOMILJIEKCHBIX Yuceld. B KakIoM M3 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOMCTBEHHBIE €My creludUuecKue 3aJaud W ONepaluu: JejeHue
HAIeJIo, ONEepUpPOBAHUE OCTATKAMKW HAa MHOKECTBE IIEJIBIX YHCEeJ, 0COObIe CBOWCTBA
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHuecKhe omepanuu, a TakkKe
U3BJICYCHUE KOPHS HATypaJibHOW CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEl.
bnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIONb3YeMBIX 4YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IuYHbIX 3aaad
dbopMupyetcst mpencTaBIeHUE O EAMHCTBE MaTeMaTWKH Kak Hayku U €€ poju
B IIOCTPOCHUM MOJEJIEd pEeaJbHOr0 MHpA, UIUPOKO HCMOJIB3YIOTCA 0000IIEeHHE H
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHHS U HEPABEHCTBAY» PEAIU3yeTCs Ha MPOTSIKEHUH BCEro 00YUYEHUS
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakoM pasnene [Iporpammbl
MPEAYyCMOTPEHO pENIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbraTe oOywarommuecs
OBJIQJICBAIOT PA3MYHBIMU METOJAMHU PELICHUS PalUMOHANbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux napameTpbl. [lonydyeHHbIE yMEHHUS IMIUPOKO
WCIIOJIB3YIOTCS TIPU MUCCJIETOBAaHNH (DYHKITUH C MOMOIIIBIO TPOU3BOTIHOM, MPU PEIICHUN
MPUKIIAIHBIX 3aJlad W 33/7a4 Ha HaXO0XJEHUE HAWOOJbIIUX M HAUMEHBIIMX 3HAYEHUM
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINOJHATH pacu€Thl 1O QopmyrnaMm, npeoOpa3oBaHus paMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BbIPAKEHUH,
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colepKallluX CTeneHu u Jorapupmbel. brarogaps u3y4eHHIO alreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIllee pa3BUTUE AJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YarouXxcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCyXICHUM, paOdOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBEHCTB M HepaBeHCTB. AunreOpa mnpennaraetr >PQEeKTUBHbIE  HHCTPYMEHTHI
JUISl PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HArJIAIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxxarenbHo-MeToANYeCcKass  JuHUA  «DyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIEIOBATENBHOCTh ~ M3Y4YEHUs ~ MmaTepuana. l3yueHune  CTENEeHHOH,
NOKa3aTeIbHOM, JIorapuMHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpauKoB, HCHOJB30BaHME (YHKIUN I8 pelieHus 3adad U3 JpYrux ydeOHbIX
IPEAMETOB U PEATBHON KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM aHAJIU30M, TaK U
C pelleHHEeM YypaBHEHM M HepaBeHCTB. [Ipu sToM Ooibllioe BHUMAaHHE YIENsSETCS
GbopMHUpOBaHUIO yMEHHs BbIpaXaTh (OpMyJaMU 3aBHCHUMOCTH MEXAY Ppa3InYHbIMU
BEJIMYMHAMH, UCCJIEIOBAaTh MOJyYEHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. Martepuan
ATOU COZepKAaTEIbHON JIMHUN HALEJIEH HA Pa3BUTUE YMEHUN U HABBIKOB, TTO3BOJISIOIINX
BBIP@XKaTh 3aBUCUMOCTH MEXY BEJIMYMHAMU B pazIM4yHONW (opme: aHAIUTUYECKOM,
rpaguyeckoil U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 W  KOHKPETH3allMH, HCIOJIb30BAHUIO
aHaJIOTUH.

CopnepxarenpHass sauHuA «Hayana MaTreMaTHyeckoro aHajlinds3a» IO3BOJIAET
CYLIECTBEHHO pACIIUPUTHh KPYI Kak MaTeMaTH4YeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYTHBIX 00YYaIONIMMCs, TAK KaK y HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH Ipapuku
CJIOKHBIX (DYHKLUH, ONpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaay Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHUs mpolueccos. JlaHHas
COJZIepIKaTeIIbHAs JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHHSI MaTEMAaTUYECKUX
MOJCJIEN pealbHBIX CUTyallui, II03BOJIAET HAXOAWTh  HAWIydlllee  PEIICHUE
B IPHUKJIAJHBIX, B TOM 4YHCJIE COLUAIBHO-)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMM MaTE€MaTHYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBILIUICHHS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOMIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUA
MaTE€MaTUKH KaK HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNAs IPOHU3BIBAIOT BECh KYypC INKOJBHOM MATEMaTHKUM M IPEIararorT
Hanbosee yHHMBEpPCAJIbHBINH S3bIK, OOBEAMHSAIONIMN BCE pa3lieibl MaTeMaTHUKH H €&
IIPUJIOKEHNM, OHH CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIIIMHBI U UX IPWIOKECHUS
B enuHoe ueinoe. [loaToMy BakKHO JaTh BO3MOYKHOCTh OOYy4YaroleMycCsi IOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONM MAaTEMAaTHKU M UCIIOJIB30BATH €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
cleayeT Mpu3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUWA U  CIIEIOBAaHUE
OnpeAeNEHHbIM TpaBUjaM MOCTPOCHUS JI0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTU4YeCKOM JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKACHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anredpa u Hayaia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIIUPOBAaHUS, KOTOPhIE MPU3BaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIECH peadbHBbIX CUTYyaIllMi, UCCIICIOBAHUS
ATUX MoOJeNied C TOMOUIbI0 amnmapara aiareOpbl M MaTeMaTHYeCKOro aHalu3a,
UHTEpPIpETAllM TOJIYUYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHBI B KaXIbIi
U3 Ppa3fesioB NpPOrpaMMbl, MOCKOJBKY BECh MaTepuajd Y4YeOHOro Kypca LIUPOKO
UCTIONIB3YETCS IS pCeIIeHHWs] TPUKIAIHBIX 3anad. [lpuw  permeHun  peasbHBIX
PaKTUYECKUX 3a7a4d 00ydJarolIrecss pa3BUBaOT HAOIIOAATeIILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCIOJNB30BATh AHAJNOTHIO, 0000maTh W
KOHKPETU3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YUYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa U Hayajga MaTeMaTHYECKOTO aHATTN3a.

Ha wusyuenue ydeOHOro Kypca «AsredOpa M Hayala MaTeMaTHYECKOro aHalIh3a
orBoauTcs 268 yaca: B 10 xnacce — 136 vacoB (4 uaca B Henento), B 11 kmacce —
132 gacoB (4 yaca B HE/IEIIO).

INPEAMETHBIE PE3YJIBTATbHI

K xonity o6yuenns B 10 kiacce o0ydaronIuics MOJyqIHuT CICAYIONINE TIPEIMETHBIC
pe3YyIBTATHI IO OT/ACIBHBIM TeMaM (eliepaabHON padoueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Havaa MaTeMaTHIECKOTO aHAJIH3a:

Yucaa 1 BbIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH TMOHSATHUSAMH: PANUOHATHHOE YHUCIO, OCECKOHEUHAs
nepuoandeckas Ipo0b, MPOILEHTHI, HPPAIMOHAIBHOE YMCIIO, MHOXKECTBA PAllMOHATBHBIX
U ICVCTBUTEIILHBIX YUCEN, MOAYJIb JEUCTBUTEIILHOTO YNCIIA;

MIPUMEHSThH IPOOU U MPOLEHTHI IJI PELICHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpacyiell 3HaHUU U PEaJIbHOU )KU3HU;

MPUMEHSITh TPUONIKEHHBIE BBIYMCICHUS, TMPaBUJa OKPYTJICHUS, NPUKHUAKY U
OLIEHKY pe3yJIbTaTa BbIUMCIICHUN;

CBOOOTHO OTIEPUPOBATH MOHATUEM: CTETICHD C IIEJBIM TTOKa3aTeIeM, UCIIOIh30BaTh
MOIXOIATIYI0 (POPMY 3aIUCH ACUCTBUTEIBHBIX YACET JIJISl PeIICHUS IPAKTHYECKUX 3a/1a4
Y MIPE/ICTABJICHUS JAaHHbIX;

CBOOOJIHO ONEpPUPOBATh TMOHATHEM: apUPMETHUYECKU KOPEHb HATypalIbHOM
CTEIICHU;

CBOOOJIHO OMNEPUPOBATh IMOHSATHEM: CTEIEHb C PAIMOHAIBHBIM MOKA3aTeNEeM;

CBO6OI[HO OIICPHUPOBATH IIOHATHUAMM: J'IOFapI/I(l)M qnciia, JCCATUYHBIC 1 HATYPAJIbHBIC
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Jorapupmsl;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: CHHYC, KOCHUHYC, TAaHIT€HC, KOTaHI€HC
YHCIIOBOIO apryMEHTa;

ONEpUPOBATH MOHATUSAMU: APKCHUHYC, APKKOCHUHYC M apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHSATUSMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METO/IbI PEIICHUS] PALIMOHATIBHBIX U IPOOHO-pAllMOHATBHBIX
YPaBHEHUH, IPUMEHATH METOJL UHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW MEepeMEHHOM,
MHOTOWIEH C IeJbIMU KO3()PUIMEeHTaMi, KOPHHM MHOTOWIEHA, MPUMEHATH JIeJICHUE
MHOI'O4JIEHa Ha MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus
3az1ay;

CBOOOJTHO ONEPUPOBATH TMOHSATUSMU: CUCTEMa JUHEHWHBIX ypaBHEHMM, MaTpula,
ONpEENUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKU CMBICH, UCII0JIb30BAaTh CBOWCTBA
onpefenuTenss 2 X 2 i BbIUKACICHUS €ro 3HAYCHHS, MPUMEHSTH OIpEeAeIUTEIN
JUISL PELIEHUsl CUCTEMbI JIMHEMHBIX YPAaBHEHUW, MOJIECIMPOBATH PEAIbHBIE CHUTYallUU
C IIOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH, HCCIENOBaTb IIOCTPOCHHBIE MOCIIH
C IIOMOILBIO MaTPUILL U OIIPEACIIUTENIEH, UHTEPIPETUPOBATH IIOJYYEHHBIN PE3YJIbTAT;

UCIOJIb30BaTh CBOMCTBA AEUCTBUIN C KOPHSAMU JJIsl PeoOpa30BaHUsl BbIPaXKEHUH;

BBITMIOJHATh MPEoOpa30BaHUsl UKCIOBBIX BBIPAKEHHUH, COAEpPXKAIIMX CTEIEeHH
C palMOHATBHBIM MMOKA3aTENEM;

UCIIOJIB30BaTh CBOMCTBA JIOTapu(pMOB JJIs MPeoOpa3oBaHUs JIOTAaPUPMHUUCCKUX
BBIPAKECHUM;

CBOOOJTHO OMEpUPOBATh TMOHATUSMH: HPPANMOHAIBHBIC, TOKa3aTelIbHbIE U
norapuMUYECKUE YpPABHEHMSI, HAXOJUTh HMX PEHICHUS C TOMOIIBI0 PABHOCHIBHBIX
MIEPEXO0JI0B MJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (QopMynbl sl mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BhIPAKEHU;

CBOOOJTHO OMEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpAaBHEHHE, TPUMEHSThH
HeoOXonuMble (OPMYJBl IS PEMICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
YpPaBHEHUU;

MOJICIIUPOBATh PEANbHBIC CUTYAllMd Ha S3BIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA MO YCIOBUIO 33/1aud, HMCCIEIOBATh IMOCTPOCHHBIC MOICIH
C UCTIOJIb30BAHHUEM ammapara anreOpsl.

DyHKIUM U Tpadukn:

CBOOOJIHO OINEpUpPOBaTh MNOHATUAMM: (PYHKUHUS, CcrnOcOoObl 3amaHus (YHKIHH,
B3aMMHO OOpaTHbIC (PYHKIMH, KOMIO3UIUS (YHKIUHM, Tpa@uK (PYyHKIHUH, BBIIOJIHSIThH
aJieMeHTapHble TpeoOpazoBaHus rpadukoB PyHKIUT;

CBOOOJ/IHO ONIEPUPOBATH MOHSATUAMU: 00JIACTh ONPEEICHUS U MHOKECTBO 3HAUCHUI
GyHKUIMY, HYTW QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
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CBOOOJHO  ONEpUPOBATH  MOHATUSAMHU: YETHBIE M HEUYETHBIE  (PYHKIIUH,
nepuoanyeckue (PyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U

MUHUMYMBI (DYHKUIMHU, HAaUOOJIbIlIEe U HAUMEHbIIIEE 3HaueHUEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO ONIEPUPOBATH MOHIATUIMU: CTENEHHAs! (PYHKIUS C HATYPAJIbHBIM U LEIBIM
nokasarenieM, rpaduk CTENeHHOW (YHKLUHMHM C HATypaJbHBIM M LEJNbIM MOKa3aTeleM,
rpa@uk KOpHS N-Oi CTenmeHW KakKk (PYHKIUU OOpaTHOM CTENEHU C HATypabHBIM
MIOKa3aTeNIEM;

ONEpUPOBATH MOHATUSAMU: JIMHEHAs, KBaApaTUYHAs U APOOHO-TMHEHAs PYyHKIUH,
BBITNIOJIHATD 3JIEMEHTAPHOE UCCIEA0BAHKUE U MIOCTPOCHUE UX IpauKOB;

CBOOOJHO OINEpUPOBATh MOHATUSAMM: TOKa3zaTeiabHas U JorapupmMuyeckas
(GyHKIIMU, X CBOMCTBA U rpadMKH, UCIOIB30BATh UX IPapUKU JJIs PEIICHUs YpaBHEHUH;

CBOOOJHO  ONEpUpPOBATH  TMOHATUSAMH: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX () YHKIIMI YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku PYyHKIUN AJI1 UCCIAEAOBAHUS MPOLECCOB U 3aBUCUMOCTEN
OpU pEelIeHUH 3a7a4 U3 JIPYTUX YYeOHBIX NMPEIMETOB U PEabHOM >KU3HU, BBIPAXKATh
dbopMyamMu 3aBUCUMOCTH MEXKy BETUUHMHAMU;

Havayiia MmaTeMaTH4eCcKoOro aHajim3a:

CBOOOJIHO OMNEPHUPOBATH MMOHATHUSMU: apumeTHdeckass W TreoMeTpUudecKasl
nporpeccusi, OeCKOHEYHO yObIBarolas TeoMeTpHYecKkass Nporpeccus, JIUHEHHBIA U
AKCIIOHEHIIMATBHBIN POCT, (OpMyJa CIOXKHBIX TPOLEHTOB, HMETh IIPECTABICHHUE
0 KOHCTaHTE;

UCIIOJIB30BAaTh MPOTPECCHM JUIsl PELICHUS] peajbHbIX 3a/Jad MNPHUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH TMOHSATHUAMH: TIOCIEIOBATEIILHOCTh, CIOCOOBI 3aJaHus
MIOCJIEI0BATENIBHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE MMOCIEA0BATEIbHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHUS MaTEeMaTHUYECKOr0 aHallM3a KaK aHajanu3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMNEPUPOBATh TOHITHIMHU: HENpPEpPbIBHbIE (DYHKIMU, TOYKH pa3pbiBa
rpaduka GyHKIIMH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJHO oOIEepuUpoBaTh MOHATHEM: GYHKIMSA, HENpPEpbhIBHAs Ha OTPE3KeE,
MPUMEHSTh CBONCTBA HEMPEPHIBHBIX (DYHKIUH IS pelIeHUs 3a/1ay;

CBOOOJHO OMEpUPOBATh MOHSATUAMH: TIEpBas M BTOpas MPOU3BOJHBIC (YHKIIHH,
KacarenbHas K rpaduky GyHKINU;

BBIYUCIISITh MPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOTO U KOMIIO3HUIIUU JIBYX
(byHKIUH, 3HATh MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKITUH;

MCITIOJIb30BaTh TEOMETPUICCKUN U (PU3NUECKUI CMBICI TIPOU3BOTHOM IS PEIICHUS
3a/ad.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OIEpHUPOBATH TMOHATHSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMHU,

HCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapaTr JJjis ONMUCAHUs pealbHbIX
MPOIIECCOB M SIBICHUH, IIPH PEIICHUH 3a]1a4 U3 APYTUX YUYCOHBIX MPEIMETOB;

CBOOOJHO OIEpUpOBaTh MOHATUSIMHU: ONpPEACICHUE, TeopeMa, YypaBHEHHE-
CJIEJCTBUE, CBOHMCTBO MATEMaTHYECKOTO OOBEKTa, JOKa3aTelbCTBO, PABHOCHUJIBLHBIC
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YpaBHEHHMS U HEPABEHCTBA.

K koHniy o0yuenus B 11 kiacce oOydaromuiicss HOJy4UT CAEAYIOLINE IPEAMETHBIE
PE3yNbTATHI IO OTAEIBHBIM TeMaM (esiepanbHON pabouel mporpaMMbl yueOHOT0 Kypca
«Anredpa 1 Hauana MaTEMaTHYECKOTO aHAIN3a»:

Yucjaa v BbIYMCJIEHUA:

CBOOOJIHO OMEpPUPOBATh MOHATHSAMU: HATypajJbHOE U II€JI0€ YHUCJIO, MHOXKECTBA
HaTypaJbHBIX U UEIbIX YUCEN, UCIIOIB30BATh NPU3HAKU AETUMOCTH 1enbix yucen, HO /]
u HOK HaTypasibHBIX UKCeN MJIs pelIeHus 3a/1a4d, MPUMEHITh alroputM EBkinaa;

CBOOOJIHO OTIEPUPOBATH MOHATHEM OCTaTKa MO MOAYJIIO, 3aMUChIBaTh HATYpPaIbHbIS
YHUCJIa B PA3JIMYHBIX MIO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMEPHUPOBATH TMOHITHUSMU: KOMIUIEKCHO€ YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJI, TPEICTABISTh KOMIUIEKCHBIE YHCJIa B alreOpanvyeckod u
TPUTOHOMETPUUYECKOW (OpMe, BBITIOJHATH apuPMETUUECKUE ONepaluid ¢ HUMH H
n300pakaTh Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs] M1 HEPaBEHCTBA:

CBOOOJTHO OINEpUPOBATh TMOHATUSMU: UPpPALMOHAIBHBIC, TOKa3aTeIbHbBIE U
norapuMUYECKUE HEPABEHCTBA, HAXOAUTh UX PEUICHUS C MOMOIIbI0 PABHOCHIIBHBIX
[IEPEXO/I0B;

OCYILECTBIIATH OTOOP KOPHEH MPH PEIIEHNH TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CcBOOO/IHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoaAuMble (OPMYNBI JUIsl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
HEPaBEHCTB;

CBOOO/IHO OINEPUPOBATh MOHATUSAMM: CHUCTEMAa M COBOKYIHOCTb YpaBHEHHUU U
HEPaBEHCTB, PAaBHOCUIIBHBIE CHUCTEMBI U CHUCTEMBI-CIEICTBUSA, HAXOAUTH PELICHUS
CUCTEMBl U COBOKYIIHOCTEH palMOHAIBHBIX, WUPPALMOHAIBHBIX, II0KA3aTEJIBHBIX H
Jorapu(pMUUECKUX ypaBHEHUI U HEPaBEHCTB;

pelaTh panyoHalIbHbIE, UPPALMOHANIbHBIE, [TOKa3aTeNbHbIe, JorapuMUIECcCKue U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, CONEPIKALLINE MOLYJIU U ITapaMETPBhI;

IPUMEHATH rpapuuecKue METOAbI IS PELICHHs] YPaBHEHUN U HEPABEHCTB, a TAKKe
3a7ay4 ¢ mapamMeTpaMy,

MOJICJINPOBATh PEAJIbHBIE CUTYAllMH Ha SA3BIKE aJlreOpbl, COCTABIIATH BBIPAXKECHHUSI,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a1a4U, UCCIIEN0BATh IOCTPOCHHBIE
MOJIETIM C HCIIOJIb30BaHUEM ammapara ainreOpbl, HHTEPHPETHPOBATH IOJTYUYECHHBIH
pe3yJbTar.

DyHKIUM U Tpadukn:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIUHA C TOMOINBIO  BJIEMEHTapHOTO
MCCIIEIOBAHUS M CBOMCTB KOMITO3UIIMU ABYX (PYHKIINIA;

CTPOUTH reoMeTpuyeckue oOpas3bl YpaBHEHUN U HEPaBEHCTB Ha KOOPJIMHATHOM
MJIOCKOCTH;

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUUECKUX (DYHKIUN;
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NPUMEHATH (QYHKLIUHU ISl MOJAEIUPOBAHUS U UCCIIEI0BAHUS PEAIbHBIX TPOLIECCOB.

Hauasia MmaTemaTH4ecKoro aHajim3a:

HCIIOJIb30BaTh MPOU3BOJHYIO ISl MCCIIEIOBaHUS (PYHKIMU HA MOHOTOHHOCTH U
HKCTPEMYMBI;

HaXOJUTh HauOoOJblllee€ W HAUMEHbLIEE 3HA4YeHHS (YHKIMU HENpPephIBHOU
Ha OTpPE3KE;

UCIIOJIb30BaTh  NPOU3BOJHYIO  JUISl  HAXOXKJEHUS  HAWIYUYLIEro  PeIIeHHs
B NPUKIAJHBIX, B TOM YHUCJIE COLUUATbHO-3KOHOMUYECKHX, 3aJauax, Jisl ONpeaeeHus
CKOPOCTH U YCKOpPEHHUS Mpoliecca, 3aJaHHOTr0 (GopMyIJIoi Wiin rpadukoMm;

CBOOOJHO OMEpUPOBATh MOHATHAMU: MEPBOOOpa3Hasi, ONpPEAENIEHHbIA HHTErpal,
HaXOAUTh IEPBOOOPA3HbIE AJIEMEHTAPHBIX (PYHKIINI U BBIYUCIATH HHTErpall o popMmyie
Hrrorona—JleiiOnuna;

HAXOAMUTh TUIOMIAIH TIOCKUX QUTYpP U 0OBEMBI TEJl C TOMOUIBIO HHTETpaa;

UMETh TMPEJACTABICHHE O MaTeMaTHYEeCKOM MOJCIMPOBAHUM Ha IpUMEpPE
cocTaBlieHUs MU PepeHInabHBIX YPAaBHEHHUI;

pemiarb MNPUKIAIHBIE 3aJaud, B TOM YHCJE COLMAIbHO-DKOHOMUYECKOTO H
(du3nUecKoro xapakrepa, CpeJCTBaM1U MaTeMAaTUYECKOT0 aHaJIN3a.

COJEPKXAHME OBYYEHUA
10 KJIACC

Yuciia v BbIYMCICHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOH, TPOICHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHHUS
MPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U pEajbHOM JKU3HMU.

JlecTBUTENbHBIE  4YMCla.  PaluoHalbHBIE W HPPAMOHAIBHBIE  YHUCIIA.
Apudmernyeckre onepanuu ¢ IeMCTBUTEIbHBIMU YncIaMu. Moayib 1eHCTBUTEILHOTO
quclia U ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTIJICHUS, IPUKHUJIKA U
OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ neilpM nokasateieM. bunom Hrrotona. Mcmonb3oBaHue moaxomsiiei
dbopMBI 3amHcH JAEUCTBUTENBHBIX YHCEN IS PEIICHUs TMPAKTHYECKUX 3aJad M
MPEICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATypaIbHOW CTETICHH M €T0 CBOWCTBA.

Crenenb ¢ palMOHAJbHBIM  TOKa3aTelieM U €€ CBOWCTBa, CTENEHb
C JECUCTBUTEIIbHBIM ITOKA3ATEIEM.

Jlorapudm dumcma. CoiictBa norapudma. JlecATUUHBIE W  HATypajbHBIC
norapugMsbl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCHHYC M apKTAHT'€HC YHCJIOBOTO apryMEeHTa.
YpaBHEHHUS U1 HEPABEHCTBA.
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ToxzaecTBa U TOXKIAECTBEHHbIE IPeOOpa3oBaHus. YpaBHEHHE, KOPEHb YPAaBHEHHMS.
PaBHOCWIIBHBIE ypaBHEHHMsT W ypaBHeHusA-ciaencTBUs. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJIbI DPEIICHHUS ILENbIX U JIpOOHO-pAallMOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOIOWIEHBI OT OJJHOU NEPEMEHHOM. JleeHrne MHOrowieHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorounensl ¢ nensiMu kod@duuuentamu. Teopema
Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHHUH, COAEPIKALIUX CTEIIEHN U KOPHHU.

HppanmonaneHeie ypaBHeHHsA. OCHOBHBIE METOAbl PELICHHS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbBl pELICHHS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBaHue BbIpaKEHUH, COJIEPKAIIUX JIOTApUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIbIL. [Ipeo6GpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUI. PerieHne TpuroHoOMEeTpUUECKNX YPaBHEHU.

Pemenue cucrem JIMHENHBIX YpaBHEHUNW. MaTpuiia CUCTEMbI TMHEUHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKU CMBICI M CBOWCTBA, BBIYUCICHUE
€ro 3HA4YeHUsA, IPUMEHEHHUE OIPENCIUTEN [ PEILICHUS CHUCTEMBl JIMHEWHBIX
ypaBHeHUH. Pemenue npukiaaHelX 3a4a4 ¢ MOMOIIBIO CUCTEMBI JINHEMHBIX YPAaBHEHUMN.
HccenenoBanne NOCTPOSHHON MOJENH C TIOMOILBIO MAaTPULL U OIIPEAEIIUTEIIEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PpEAJIbHOW CUTyalud C IIOMOUIBIO
YpaBHEHUN U HEpaBEHCTB. [IpuMeHEeHHEe ypaBHEHHWH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aJ1ad U 3a/1a4 U3 pa3IU4HbIX 00JacTel HayKU U pealbHOM JKHU3HH.

DOyHKUNH U TPAPUKH

OyHKIMs, CcrmocoOsl 3agaHus (yHKIUUA. B3auMHO oOpaTHple  (YHKIUH.
Komnozunmst Gyukmmii. ['paduk dyHkuun. neMeHTapHbie TpeoOpa3zoBanus rpadukoB
byHKIH.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWW QyHkiuu. Hymm dyHKIuu.
[IpomexxyTku 3HaKomocTossHCTBA. UETHBble m Heu€TtHble (QyHkuuu. Ilepuomundeckue
¢ynkiuu. [IpoMexxyTku MOHOTOHHOCTU (QYHKITMU. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
HauGonbiiee u HaumeHsblee 3HaueHUsT QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHasi, KBaapaTWuyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
MCCJIeIOBAHNE U TTOCTPOEHUE UX TPAPUKOB.

CreneHHass GyHKIMS C HaTypajdbHBIM W IETbIM Toka3areiem. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-0i CTeneHW Kak (YHKIUKA OOpAaTHOW CTENEHU
C HATYpaJIbHBIM ITOKA3aTEIIEM.

IlokazarenbHast u Jsorapupmuueckas (PyHKIUU, UX CBOWCTBA U rpaduku.
Ncnonw3oBanue rpa@ukoB QyHKIMMA 17151 peICHUs] YpaBHEHUIA.
Tpuronomerpuyeckasi OKpy HOCTb, ONPE/ICICHUE TPUTOHOMETPUUECKUX (QYHKIUN

YHUCJIIOBOI'O aprymMcHTa.
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OYHKIMOHAIIbHBIE 3aBUCMMOCTH B pealibHBIX Mpolleccax U siBIeHUsIX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia MmaTeMaTH4eCKOro aHa/IM3a

ITocnenmoBaTeapbHOCTH, CcHOCOOBI  3aJaHUs  IIOCJICAOBATENbHOCTEH. MeTox
MAaTeMaTU4YEeCKOW HHIYKLUMUA. MOHOTOHHBIE U OIPAHUYEHHBIC IOCJIEAOBATEIBHOCTH.
Hctopus BO3HMKHOBEHHSI MaTEMaTHYECKOTO aHaliM3a Kak aHaiu3a OECKOHEYHO
MaJIBIX.

Apudmernyeckas U TeOMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaroIas
reoMmerpuyeckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAaIOIIEH TI'e€OMETpUYECcCKON
porpeccuu. JIMHENMHBIM U DKCIOHEHUUAIBbHBIN pocT. Yucno e. dopmyiia CIOXKHBIX
IIPOLEHTOB. MCIonp30BaHue NMPOrpecCcuy IJisl PELIeHUs peallbHbIX 3a7ay IPUKIagHOTO
Xapaxkrepa.

HenpepoiBuble GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpadUKOB
¢ynkiuii. CBoicTBa (DyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeToa HHTEpBaJoOB
JUTsl perieHust HepaBeHCTB. [IprMeHeHne cBOMCTB HENPEPBIBHBIX (YHKUIUM JIJIST PEeIICHUs
3a/1ad.

[lepBass u BTOpas mpousBoaHble (GyHKUMH. OrmpeaelieHHe, T€OMETPUYECKUN U
(du3nUecKuii CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHON K rpaduKy QyHKIUH.

[IpousBoansle aneMeHTapHbIX (GyHkuMid. [Ipons3BogHas CyMMbl, HpPOU3BENCHMUS,
YaCTHOTO U KOMITO3UIIUHU (YHKITHI.

MHo:kxecTBa M JIOTHKA
MHok€ecTBO, Oolepaluyd HajJ MHOKECTBAMHU M UX CBoMcTBa. Jluarpammsl Dilsiepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O amnmapara sl OMUCAHUS peaIbHBIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3a/1a9 U3 IPYTUX YUCOHBIX MPEIMETOB.
OmpeneneHue, TeopemMa, CBOHCTBO MAaTeMaTHYECKOTO OO0BEKTa, CIIEJICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPaBHEHUSI.

11 KJIACC

Yucia 1 BbIYUCTCHUSA

Harypanbnbie u nensie yncna. [IJpuMeHeHrne nNpru3HakoB AEIMMOCTH LEJIBIX YHCE,
HanOonbIMi 06mmi nenurensd (nanee — HOJl) m HauMenbimee ob1iee KpaTHOE (J1aee —
HOK), ocratkoB mo moaymito, aiaroputMa EBkimma st pemieHust 3afad B IEJBIX
YUCIax.

Kowmmnekcnpie uncna. AnreOpandeckas W TPUTOHOMETpHUUYECKas (OPMBI 3amUCH
KOMITJIEKCHOTO 4ucia. ApudmeTrndeckue omnepanud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300paxeHne KOMIUIEKCHBIX YUCET HAa KOOpAUMHATHOM miuockoctu. @opmyna Myaspa.

Kopuu n-oii cTeneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHue KOMIUJIEKCHBIX YHCe
TUIs1 pelieHus] PU3NIECKUX U TEOMETPUUECKHUX 3a1ad.

YpaBHeHUs U HEPABEHCTBA
Cucrema ¥ COBOKYITHOCTh YPaBHECHHN M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
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CUCTEMBI-CIIEACTBUA. PaBHOCUIIBHBIC HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUYECKUX YpPaBHEHUMU c IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PelieHre TpuroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METObI PEIICHHS TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
UppaLMOHANBHBIX, TOKA3aTEIbHbIX U JOrapu(pMUUYECKUX YPABHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.

IIpruMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX
3a/lady U 3a7a4 U3 PA3IMUHBIX 00JacTel HAayKW M peaibHOM >KWU3HH, MHTEpIpeTanus
IIOJIy4YE€HHBIX PE3YJIbTAaTOB.

DyHKIUHN U rpapuKHU

I'padpux xomnozumuu @yHknuil. ['eomerpuyeckue oOpa3bl ypaBHEHUH W
HEPABEHCTB HA KOOPJAWHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUU, UX CBOWCTBA U TpaduKu.

['padprueckre MeToAbl pelieHus ypaBHEHU U HEpaBeHCTB. [ paduyeckue MeTo bl
peleHus 3a1a4 ¢ napaMeTpaMu.

Hcnonb3oBanue rpagukoB (QYHKIUH I HCCIAEAOBAHMS  MPOLIECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HUKAIOT NPHU PELIEHUH 3aJad W3 JPYTHX Yy4eOHBIX
IIPEAMETOB U PEAIBHOU KU3HHU.

Havana maTtemaTu4eckoro anajamnsa

[IpumeHeHne NPOU3BOJHON K HCCIENOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh H
aKCTpeMyMbl. HaxokneHue HaumOOJIBIIET0 W HAWMEHBIIETO 3HAYCHUN HEIPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke.

[IpuMeHeHne MPOU3BOAHON AJIsI HAXOXKICHHS HAWITYUYIIEro pelIeHUs B MPUKIaIHbIX
3a/iavax, JAJig ONpeeeHUs] CKOPOCTH U YCKOPEHHS MpoIiecca, 3a1aHHOT0 (hOPMYIION UK
rpauKoOM.

[lepBooOpa3Has, OCHOBHOE€ CBOMCTBO  TiepBoOOpa3HbIX.  [lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuA. [IpaBuia Hax0XKaeHUS TEPBOOOPA3HBIX.

Nuterpan. I'eoMeTpuueckuii CMBICI HWHTETpaJia. BpIYMCIEHHE ONpPenerEéHHOrOo
uHTerpana no gopmyne Hetotona—JleOnua.

[Ipumenenne uHTErpaga JJIs HaXOXKICHUS TJIOMmaaeH TIockuX Guryp u o0bEMoB
r€OMETPUUYECKUX TEIL.

[Mpumepsr  pemenuit  auddepeHuanbHbIX  ypaBHEHUN. MaTemaTudeckoe
MOJICIIMPOBAHHE PEaTHHBIX MPOIECCOB C TOMOIIBIO AU((HEePEHITUATHHBIX YPaBHEHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m | Ha3Banue pa3jiena (TeMbl) Koauuec| Koumuec| JiekTpoHHbIE
TBO TBO (ungposbie)
yacoB KOHTPOJI| 00pa3oBaTe/IbHbI
bHBIX e pecypchbl
pa6or
1 MHOKeCTBO IEHCTBUTEIBHBIX YHCE. 24 1 http://school-
MuoroueHs!. collection.edu.ru/
ParmoHanbHbIe ypaBHCHHUSIM HEPABEHCTBA.
CucremMbl TUHEHHBIXYPAaBHEHUH
2 ®yukuun u rpadpuku.Crenennas ¢yaxums| 10 http://school-
C LICIBIM MOKa3aTeIeM collection.edu.ru/
3 ApudMeTHIECKHI KOPEHD 15 1 http://school-
N-0i CTETICHM. collection.edu.ru/
HppaumnoHanbsHble
YpaBHCHHS
4 [MoxazatenpHas Gpynkuus. [TokazaTenpabie | 12 1 http://school-
YPaBHEHHUSI collection.edu.ru/
5 Jlorapupmuueckas QyHKIUS. 18 1 http://school-
JlorapudmMudeckune ypaBHEHHS U collection.edu.ru/
HEpaBEHCTBA
6 TpuroHomeTpruecKkue BEIPAKCHUS 1 25 1 http://school-
YPaBHEHHA collection.edu.ru/
7 Henpepoisasie pynkuun. [IponsBoanas 19 1 http://school-
collection.edu.ru/
8 [MocienoBaTeNbHOCTH U IPOIPECCUH 8 http://school-
collection.edu.ru/
9 IToBTOpEHue, 0000IICHHE, cUCTEMaTH3AIMsA | 5 1 http://school-
3HAHUH collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 136 7
ITPOIT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Nen/m | Ha3Banmue pa3znena (Tembl) Kosmmyec| Koamvectr| DnekTpoHHbIe
TBO BO 4acoB | (yu(poBbIE)
4acoB Ha o0pa3oBaTe/IbHBI

€aMoCTOst | o hecypebl
TeJIbHbIE
padoThI,
TeCThl,
npaKkTuye
CKHe
padoThI
1 Hccnenosanue (yHKIMI C ITOMOLIBIO 22 6 http://school-
POU3BOIHON collection.edu.ru/

2 I[TepBooGpasHas ¥ MHTErPa 12 3 http://school-

collection.edu.ru/

3 I'pad¥Ku TPUTOHOMETPHIECKUX DYHKITHIA. 14 4 http://school-

TpUroHOMeTprUYECKHEHEPABEHCTBA collection.edu.ru/

4 VppanuroHaibHbIe, 10Ka3aTeNbHbIE U 24 6 http://school-

sorapuMHUIeCKICHEPaBEHCTBA collection.edu.ru/

5 KoMIuIeKkcHbIE uncia 10 2 http://school-

collection.edu.ru/

6 HaTypasbHbIe U IIeble Yncia 10 3 http://school-

collection.edu.ru/

7 CHcTeMBl palOHAIBHBIX, IPPALMOHATEHbIX 12 2 http://school-

HOKAa3aTeIbHBIX collection.edu.ru/
1 orapruMIdecKuXypaBHeHUN

8 3aj1auM ¢ mapaMeTpamMu 16 3 http://school-

collection.edu.ru/

9 [ToBTOpEnHE, 0600IIEHNE, CHCTEMATH3AIIHS 12 5 https://math-

3HAHMI ege.sdamgia.ru/prob
catalog
OBIIEE KOJIMYECTBO YACOB 10 132 34

[MPOI'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://math-ege.sdamgia.ru/prob_catalog
https://math-ege.sdamgia.ru/prob_catalog
https://math-ege.sdamgia.ru/prob_catalog

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAA 3AIITMCKA

['eomeTpust sABISICTCS OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIo OOIIEro
o0Opa3oBaHHMs, TaK KaKk 00eCIeYMBACT BOZMOXHOCTh U3yUCHHUS TUCIUILUIMH €CTCCTBCHHO-
HAy4YHOU HAIPABJICHHOCTH U MPESJAMETOB I'YMaHUTAPHOT'O IUKIIA. [T0CKOIBKY JTOrHUecKOoe
MBILIUICHHE, (QOopMHpyeMOe TMpH H3YYCHHH OOYYaION[UMKCS MMOHATHHHBIX OCHOB
rC€OMETPUH, MPH JOKA3aTeJIbCTBE TEOPEM M IOCTPOCHUHU IEMOYKH JIOTHUECKUX
YTBEPXKJACHUN MIPH PEIICHUU T€OMETPUUICCKUX 3a/1a4, YMEHHE BBIJIBUTATh U OIIPOBEPraTh
THITOTE3bI HEMIOCPEICTBEHHO UCTIONB3YIOTCS MIPH PEIICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYCCKUX 3a/1a4.

Llenb ocBOeHHs mporpaMMmbl ydeOHOro kypca «Il'eomeTpus» Ha yriayOjaEHHOM
YPOBHE — Pa3BUTHEC HHIWBHUIYAIbHBIX CIOCOOHOCTEH OOYYarOIIMXCS MPH H3yYCHHH
re€OMETPHH, KaK COCTaBJISIONICH MpeaMeTHOH o0aacT «MaremaTika U HH()OpPMAaTHKA
yepe3 00ecreyeHre BO3MOKHOCTH MPUOOPETEHHS W MCIOJIL30BaHUs 0o0jiee TITyOOKHX
TrEOMETPUYCCKUX 3HAHMHA W JACHCTBHM, CHCHU(PHUUHBIX TEOMETPHUH, M HEOOXOIMMBIX
JUIA  YCHEIIHOTO Mpo(h)eCCHOHATLHOr0 00pa30BaHHUs, CBSI3aHHOIO C MCIIOJIH30BAHHEM
MaTeMAaTHKH.

[IpropuTeTHBIMH 3aJayaMH Kypca TE€OMETPHM Ha YriyOJa&HHOM YpOBHE,
PaCIIUPSIONIMMH U YCHIUBAIOIUMHU Kypc 0a30BOI0 YPOBHS, SABJISIOTCS:

paciidpeHre MPeACTaBACHUS O TeOMETPHHM KaK YacTH MHPOBOM KYJIBTYPBI M
(bopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUU C OKPYKAIOIIUM MUPOM;

(GbopMupoBaHUE MPEACTABICHHUS O IPOCTPAHCTBEHHBIX (DUTypax Kak O BayKHEHUIITHX
MaTEeMaTHYCCKUX MOJE/AX, IMO3BOJAIONIMX OIKCHIBATE W HM3Yy4aTh pa3HbIe SBICHUS
OKPY’KaloIllero MHUpa, 3HaHHWE MOHATHHHOIO ammapaTta mo pasueny «CTepeoMeTpus»
y4eOHOTr0 Kypca T€OMETPHUH;

(dbopMHUpOBaHHUE YMEHHS BJAJCTh OCHOBHBIMH IOHATHSMH O IHMPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (QOpMylI U YMEHHE
UX TPHMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMbl U HAXOJIUTh HECTAaHIAPTHBIC CIIOCOOBI
pCIICHMS 3a]1a4;

(dbopMHpOBaHHE YMEHUS PACIIO3HABATh Ha YEPTEXkKaX, MOJCIAX U B peaJbHOM MHUPE
MHOTOI'PaHHHKH U TeJla BPaIlICHHS, KOHCTPYHPOBATh FT€OMETPUUCCKHE MOICIIH;

(dbopMHpOBaHHE TIOHMMAaHHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O IOCTPOCHUS
MaTeMaTHYeCKUX  TCOpuH, (OpMHUpPOBAHHE IOHHUMAHUS  POJIM  AKCHOMATHUKH
IIPY MPOBEACHUHU PACCYKICHHUI;

dbopMHUpOBaHHE YMEHHUS BJaJA€Th METOJAMH JOKA3aTeIbCTB W aJrOPUTMOB
pCIICHMS, YMEHUS HX HPUMEHSTH, MPOBOJMTH AOKA3aTeIbHbIE PACCYKICHHS B XOJE
PEIICHMS CTEPEOMETPUUECKHUX 3a1a4 M 3a7a4 C MPAKTUYCCKUM COJEPIKaHHEM,
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dopmMupoBaHue MPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MPH OOOCHOBAHUU
MaTEeMaTUYCCKUX YTBEPKICHUA W POJM AKCHOMATHUKH B TMPOBEACHHUM JCTYKTHUBHBIX
paccyXIcHUH;

Pa3BHUTHE M COBEPIICHCTBOBAHNE MHTEUICKTYaTbHBIX H TBOPUYECKUX CIIOCOOHOCTEH
OoOy4arouInuxcs, TO3HABATEIbHOW  AKTUBHOCTH,  HCCIEIAOBATEIbCKUX  YMEHHI,
KPUTUYHOCTH MBITIUICHUS, HHTEPECa K U3yYEHUIO0 TE€OMETPHUH;

dbopMupoBaHUE PYHKITMOHATBHON TPAaMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMCHHSI
pacno3HaBaTh NPOSBICHUS TEOMETPUYCCKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCAIBbHBIX JKM3HEHHBIX CHUTYyallUAX M TPU HM3YyYCHUU JIPYTHX y4eOHBIX
MPEMETOB, MMPOSBICHUS 3aBUCUMOCTEHN 1 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS peaTbHBIX
CUTYyalluid, WCCJICAOBAHMS TIOCTPOCHHBIX MOJCNICH, HWHTEPIPETAIlUU TOJYYCHHBIX
pE3yJIbTATOB.

OCHOBHBIMH ~ COJICpKATCIIbHBIMU ~ JIUHUSAMU ~ y4eOHOro Kypca «l'eomeTpwusi»
B 10-11 «maccax sBastorcs: «lIpsiMple M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEeKTOpbl M KOOPAWHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DOI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
NOHSITHSIMU», PEJICBAHTHBIX T€OMETPHHU Ha YriIyOoJéHHOM ypoBHE oOydenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSM y4yeOHOro Kypca, a
(dbopMUpOBaHUE JIOTHYECKUX YMEHHM pacrpesensieTcss He TOJIbKO M0 COAepKaTeIbHbIM
JUHUSM, HO W 1o rojgaMm oOydenus. Copepkanue o0Opa3oBaHHS, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTaTaM  ocBoeHus  DenepaiibHOM  paboueil  TPOrpamMMBbl,
pacrpefieI€HHbIM 10 rojaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKHM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, TMPUHIMIMAIBHBIM BOMpOCcaM oOOydvaroluecs oO0palaiuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TEOMETPUIECKUMU TOHATHUSIMU
M HaBbIKAMHU TIOCIIEIOBATENIbHO W TMOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
NIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY TI'€OMETPUUYECKUX
MPEACTAaBICHUN OOy4YaloImMXCs, pacmupsis ©u yroyomss e€, o0pa3ys TpOYHbIC
MHO>KECTBEHHBIC CBSI3U.

[lepexon K M3y4eHUIO TEOMETPUH Ha YIrIyO0IEHHOM YPOBHE MO3BOJISET:

co3aaTh yciaoBus st AuddepeHmanuu 00ydeHus, TOCTPOCHUS WHIANBUIYaTbHbBIX
o0Opa3oBaTeIbHBIX MpOTpaMM, OOECHeUnuTh YIIIYOJIEHHOE HW3yYeHHE TEeOMETpPUHU
KaK COCTaBJIAIONICH ydeOHOro nmpeamera «MaTeMaThkay;

MOATOTOBHUTH OOYYArOMINXCA K TPOJOJDKEHUI0 M3YYCHHS MATEMATUKU C Y4ETOM
BbIOOpa Oyaymeil mnpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEXAY OOIIUM
1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha n3ydenne yuebHOoro Kypca «I'eomerpus» Ha yriyOJI€HHOM YPOBHE OTBOIUTCS
201 gac: B 10 kmacce — 102 waca (3 waca B Hememwo), B 11 kmacce — 99 wacos (3
yaca B HEJIEIIIO).
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NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca oOyyaromuiics HayqYuTCs:

CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSTHIMU CTEPEOMETPUU MIPHU PELICHUU
3a/1ay ¥ MPOBEJICHUH MAaTEMAaTUYECKUX PACCYKACHUM;

INPUMEHSATh AKCHUOMBI CTEPEOMETPUM M CIEJACTBUS M3 HHUX MpPU PEIICHUU
reOMETPUYECKHUX 3a/1a4;

KJaccu(UIMPOBAaTh B3aUMHOE  pACIOJIOXKEHUE TMPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJTHO ONEPHUPOBATH MOHATUSMHU, CBA3AHHBIMH C yIJaMH B MPOCTPAHCTBE:
MEX1y MPSIMBIMU B IPOCTPAHCTBE, MEXKIY MPSIMOM U MIIOCKOCTBIO;

CBOOOIHO OMEpUPOBATH MOHITUAMH, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJIHO pacrno3HaBaTh OCHOBHbBIE BUAbl MHOTOI'PAHHMUKOB (IIpU3Ma, MUpamuia,
IpsIMOYTOJILHBIN Mapasuienenumes, Kyo);

KJaccu(UIUPOBaTH MHOTOTPAHHUKH, BRIOMpasi OCHOBAHUS JIJISl KJIaCCU(PUKALIUK;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHM, CBSI3AHHBIMU C CEYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

BBITMIOJHSATH MapajuiebHOE, IEHTPAIIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE PUTYD
Ha IJIOCKOCTh, BBITIOJIHATH N300pakeHus: GUryp Ha IIIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOIPAaHHUKOB pA3JIUYHBIMM METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UIYP: BUJ CBEPXY,
COOKY, CHU3Y;

BBIYUCJIATH IUJIOLIAJM IOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, IHpamMuiaa),
reOMETPUYECKUX TN C IPUMEHEHUEM (popMyIr;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CHUMMETPUS B INPOCTPAHCTBE, LIEHTP, OCh
U IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (DUTYPBI;

CBOOOJIHO  ONEpUPOBaTh  TMOHATUSAMH, COOTBETCTBYIOIIMMM  BEKTOpaM U
KOOp/AMHATaM B IPOCTPAHCTBE;

BBITOJIHSTH JEHCTBUS HaJl BEKTOPaMU;

pelaTth 3a/la4yl Ha JTOKa3aTeJbCTBO MAaTEMaTHUECKUX OTHOIICHUH M HaXOXKJICHHUE
r€OMETPUYECKUX  BEJIMYMH, [PUMEHSAS  M3BECTHBIE METOAbl ITPU  pPEUICHUH
MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIO’KHOCTH;

MPUMEHATh  IPOCTEUIINE  IPOTrPaMMHBIC CpeacTBa M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUYECKUX 3a/1a4;

W3BJICKATh, peoOpa3oBLIBATH 151 VMHTEPIPETUPOBATH uH(popMalno
O TIPOCTPAHCTBEHHBIX T€OMETPHUYECKHX (UTypax, MPEICTABICHHYI0 Ha dYepTexax u
PUCYHKaX;

MPUMEHATh IOJYYEHHbIE 3HAHHWS HA NPAKTUKE: CPAaBHUBATH W AHAJIU3UPOBATH
pealibHbIE CHUTYAllMW, NPUMEHATHh W3YyYECHHBIC IMOHATHS B MPOLIECCE IMOMCKA PEIICHUS
MareMaTH4ecku c(hopMyaupoBaHHON POOIIEMbI, MOACIUPOBATH PEATbHBIEC CUTYAI[UU Ha
A3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C  HCIOJb30BAHUEM
r€OMETPUUECKUX MOHSATUN U TEOPEM, alnapara ajareopbl, peraTh MPakTUYECKHUE 3aa4Hu,
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CBA3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINUHH;
MMETh MPEICTAaBICHNUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUU KaK COCTaBHOMU
yacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO ONEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C IUIUHAPUYECKON, KOHMYECKOU
U c(hepuvecKoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI OJYUYEHHUS,

OIEpUPOBATH NOHITUSIMH, CBA3aHHBIMU C TEJIAMU BPALLEHUS: IMJTUHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Telsa BpalleHus (IMIMHIpP, KOHYC, cepa u map) U 0ObICHITH
CIOCOOBI MOTYYEHUS TEJ BpALCHUS;

KJIaccu(UIHUPOBATh B3AUMHOE PACIIONI0KEHUE Cephl U MIIOCKOCTH;

BBIUUCISATHh BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHUs, 00bEMBI U
IUIOIIAIM MTOBEPXHOCTEH MHOIOTPAaHHUKOB M TEJ BpAlllEHHs, T€OMETPUYECKHUX Tel
C IpUMEHEHHEM (HOpPMYIT;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C KOMOMHAIIMSIMU TEJI BpAIEHUS
¥ MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B c(hepy M ONMUCAHHBIA OKOJIO CEpHI,
cdepa, BIuCaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAICHUS;

BBIUMCIISITh COOTHOIICHHMS] MEXIY IUIOMIAAIMHU TOBEPXHOCTEH U oO0BEMaMu
I10JT0O0OHBIX TEJI;

n300paxkaTb M3ydyaeMmble (QUIYpbI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKH
U3 PUCYHKOB IPOCTBIX OOBEMHBIX QUIyp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHMUSI
TEJI BpallleHus;

U3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBhIBaTh uH(pOpMaIIIIO
O TPOCTPAHCTBEHHBIX TE€OMETPpUUYECKUX (GUTypaX, MPEICTABICHHYI0 HAa 4YepTexax M
PUCYHKAX;

CBOOOTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHATH OTIEPAIIMH HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;

pemaTh TeoOMETPUYECKHE 3aJadyd Ha BBIYHMCICHHE YIJIOB MEXIY MNPSMBIMU M
IJIOCKOCTSIMHM, BBIYHMCICHHE PACCTOSIHUM OT TOYKHM [0 IUIOCKOCTH, B LEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia MPU PELICHUU;

CBOOOJHO OMEPHUPOBATH MOHATUSMH, CBI3aHHBIMU C JBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JABMI)KCHHM;

BBITIOJIHATh U300pa)K€HHUs]I MHOTOTPAHHUKOM U TEJl BpaIllEHUs] TPU NapauieIbHOM
MepeHoce, IEHTPAIbHON CUMMETPUH, 3€PKAIbHOW CUMMETPHUH, MPHU MMOBOPOTE BOKPYT
PSIMOiA, MpeoOpa3oBaHwMs TIOT00US;

CTPOUTH CEUYEHUS] MHOTOTPAaHHUKOB U TEJ BpAIICHUS: CEYEHUs LHWJIWHJIpa
(mapayiyieabHO ¥ NEPHEHAUKYJIISIPHO OCH), CEYeHUsI KOHYca (MapasuieibHOe OCHOBAHUIO U
MPOXOSIIEE YEPE3 BEPILINUHY), CEUCHUS 11apa;

MCIIOJIb30BaTh METO/bl TTOCTPOEHUS CEYEHUI: METOJ| CIE0B, METO BHYTPEHHETO
MIPOEKTUPOBAHMUS, METO IIEPEHOCA CEKYIIEH MIIOCKOCTH;
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JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckue (aKThl JJIs PEIICHUST CTEPEOMETPUUECKUX 3ajiad,
MPEINO0JIaralolIuX HECKOJIBKO IIaroB PEHICHUsl, €CIM YCJIOBHUS NPUMEHEHHUS 3aJaHbI
B SIBHOU U HEABHOU (opme;

pemaTth 3aJa4yd Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUUECKUX OTHOIICHUN M HaXOXXJICHUE
T€OMETPUUECKUX BEITUYUH;

MIPUMEHSITh MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIITMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ad;

NPUMEHATH TOJyYCHHbIC 3HAHUS HAa TMPAKTUKE: CPaBHUBATh, aHAJIU3UPOBATH U
OIICHUBATh PEAJIbHBIC CUTYAIIMH, TPUMEHATh U3YUEHHbIE MOHSATUS, TEOPEMbI, CBOMCTRA
B TpoOIleCCe TMOMCKAa pEIICHUsT MaTeMaTU4eCKu ChOPMYIUPOBAHHOW TPOOJIEMBI,
MOJICJIMPOBATh pPEajbHbIC CUTYallUd Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJICJI C HCIIOJB30BAaHUEM T'€OMETPUYECKHUX TMOHSATUM U TEOpeM, amnmapara ajreOphl,
peraTh IpaKTUUECKHe 3a/1a41, CBI3aHHBIC C HAXO0KJICHUEM IeOMETPUICCKUX BEITUUNH;

UMETb MPEJCTABICHUS 00 OCHOBHBIX 3Tallax Pa3BUTHS T€OMETPUHM KaK COCTaBHOMN
yacTu (hyHIaMEeHTa Pa3BUTHS TEXHOJIOTHH.

COAEPKXAHUE OBYUEHUSA

10 KJJACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbBIE TOHATUS CTEPEOMETPUHU. Touka, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 06 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anMmHOE pacnonoxeHue TMpsMBIX B MPOCTPAHCTBE:  IEpEceKaroluecs,
napajielibHble U CKpeluBarommecs npsmele. [[pu3Haku CKpemuBarOmUXcsl MPSMBIX.
[TapamienbHOCTh OPSMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: IMapajulesibHbIE MpPsIMbIE
B IIPOCTPAHCTBE, NAPAILIETBHOCTD TPEX MPAMBIX, TAPATIIEIIBHOCTD IPSIMOM U TIIOCKOCTH.
[lapannensHOE€ ¥ IIEHTpaIbHOE MPOCKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbBIC
CBOICTBa MapaJJICIbHOTO MPOEKTUpOBaHUA. M300pakeHune ¢Guryp B mapaiebHOU
MPOEKIMU. YTIBl C COHAIPaBICHHBIMH CTOPOHAMH, YIOJ MEXIy MNPSAMbIMU
B mpocTtpaHcTBe. [lapajienbHOCTh MIIOCKOCTEMN: HapajuieNibHbIE IIOCKOCTH, CBOMCTBA
napaJyiebHBIX MI0cKocTel. [IpocTeiimue mpocTpaHCTBEHHBIE (GUTYPHI HA TIIOCKOCTH:
TETpal’Ip, NapajICICIUIE], IOCTPOCHUE CEUYCHHU.

[leprieHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: TEPINEHAUKYJIAPHBIE MpPSIMbIE
B IPOCTPAHCTBE, NMPSMBbIE MTapAJIICIbHbIE U NEPIEHIUKYISPHBIE K MNIOCKOCTH, MPU3HAK
MEPIIEHANKYJIAPHOCTH MPAMON MU IUIOCKOCTH, TEOPEMA O NPSIMOW MNEPHEHIUKYISPHOU
IJIOCKOCTH. OpTOroHanpHOE NOPOEKTUpOBaHUE. llepneHaWKynssp # HAKIOHHBIE:
paccTosiHUE OT TOYKHU J0 MJIIOCKOCTH, PACCTOSIHUE OT MPSAMOU 0 MJIOCKOCTH, MPOCKIIHS
burypsl Ha IJIOCKOCTb. [IepnieH AUKYIAPHOCTH IJIOCKOCTEM MIPU3HAK
MEePIEHANKYIAPHOCTH ABYX IJIOCKOCTEN. Teopema o TpEX NepNeHINKYIsIpax.

YTriael B IPOCTPAHCTBE: YTOJI MEXAY NMPSIMOW U INIOCKOCTBIO, IBYTPAHHBIN yTOI,
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JMHEWHBIA yroja JBYIPaHHOTO yria. TpéXrpaHHbIi U MHOrorpaHHble yribl. CBOMCTBa
IUDIOCKAX YTJIOB MHOTOTPAaHHOro yria. CBONCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPaHHOro yria. TeopeMbl KOCUHYCOB U CUHYCOB JJI TPEXTPAHHOIO yria.

MHororpaHHuKH

Buael MHOrorpaHHuKoB, pa3BépTKa MHOrorpaHuuka. [Ipusma: n-yroabHas npusma,
npsiMasi ¥ HAaKJIOHHAsg MpU3Mbl, OOKOBas W TMOJHAs IOBEPXHOCTb MPHU3MBI.
[Tapannenenumnen, NpsAMOYToJIbHBIN NapauIeIENUIIE U €ro cBoicTBa. Kparyaiimne nytu
Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: N-yroiapHas nupamuja, NpaBUibHAsS U yCEUEHHAs MUPAMMUIbI.
CpoiictBa pébep u OOKOBBIX TpaHed mMpaBWIbHOW mnHUpamMuibl. [IpaBuibHbBIE
MHOTOTPaHHUKHU: TMpaBWbHAasg Ipu3Ma M IMpaBWIbHAsd NHUPaMUAa, IpPaBHIbHAs
TpeyrojibHas NMUpaMua M MpaBUIbHBIA TeTpa’ap, ky0. [IpeacraBienue o npaBUIBHBIX
MHOT'OT'PaHHUKAX: OKTa’Ap, AOJEKAAP U UKOCADIP.

Brrunciienne 31eMEeHTOB MHOTOIPAaHHUKOB: p&Opa, AuaroHanu, yriel. [lmomans
OOKOBOM MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAlb OCHOBAHUM,

TeopemMa 0 OOKOBOW MOBEPXHOCTH NPsAMOU mpu3Mbl. [1nomans 60K0BOH MOBEPXHOCTH U
MOBEPXHOCTH MPaBUWJILHON MUPAMUIBI, TEOPEMA O TIOMIAAN YCCUEHHON MUPAMUIBI.

CummeTpusi B MNPOCTPAHCTBE.  ODJEMEHTHl  CUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpHsi B  MpPaBUJIBHOM  MHOTOTPAHHHKE: CUMMETPHUS
napajulesienunena, CHUMMETpUs [PAaBUWIBHBIX IIPU3M, CUMMETPUS [PABUIIBHOU
IAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOp, IJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpPbl KOJUIMHEApHbIE, COHANpPAaBJICHHbIE W MPOTUBOIOJIOXKHO HAIpPABICHHBIC
BEKTOpbI. PaBEHCTBO BEKTOPOB. JIEHCTBHUS C BEKTOpPAMH: CIIOKEHHE WU BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha 4ucio. CBoMCTBa
CJI0KEHHSI BEKTOpOB. CBOIICTBAa YMHOKEHUS BEKTOpa Ha yncio. [ToHsATHE KOMILIaHApHBIE
BekTOpbl. l[Ipu3zHak komiaHapHocTH TpEX BekTOopoB. [lpaBuio mnapamienenumnena.
Teopema 0 pa3n0KeHUH BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BekTopaM. [IpsamoyronpHas
cucteMa koopauHat B npocTpaHcTBe. Koopaunatel Bektopa. CBsi3b  MEXIY
KOOpAMHATaMU BEKTOpa U KOOPAMHATAMH TOYEK. YTOJ MEXIy BekTopaMu. CKalsipHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[lonsiTHS: HUIMHAPUYECKAs TIOBEPXHOCTh, KOHMYECKask IOBEPXHOCTh, chepruyeckas
MOBEPXHOCTh, O0Opa3zylolue mnoBepxHocTel. Tema BpalleHUs: UWIMHIP, KOHYC,
yced€HHbI KOHYC, cdepa, map. B3aumHoe pacnosioxeHue cdepbl U TMIOCKOCTH,
KacaTeJbHas II0CKOCTh K cepe. M3o0paxeHue Ten BpalieHus: Ha IiIocKocTu. Pa3BépTka
UUIMHIpa U KoHyca. CumMeTpus cepsl U mapa.

O6BEM. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 00 00bEME MPAMOYTOIBHOTO
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napajenenunena u cieactsus u3 He€. OOBEM NpsIMOM M HAKIOHHOW MPHU3MBI,
UWIMHAPA, TUpaMUabl U KOHyca. O0BEM 11apa U IIapoOBOTrO CErMEHTA.

KoMOuHanuu ten BpaileHuss 1 MHOrOorpaHHUKOB. [lpu3ma, BnrcanHas B UMIMHIP,
olnMcaHHas okoJio uuianHApa. [lepecedenue cepsl u mapa ¢ miockocTbio. Kacanue mapa
U cdepbl WIOCKOCThI0. [IoHATHE MHOTOrpaHHUKA, OMHCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAaHHOW B MHOTOI'PAHHMK WJIM TEJIO BPAILIECHHUS.

[Tnomanb MOBEpXHOCTH UIMHAPA, KOHYCA, IUIOMIaaAb chepsl U e€ yactei. [Tlonodue
B npoctpaHcTBe. OTHOIIEHHE O0BEMOB, IUIONIAEH MOBEPXHOCTEW MOAOOHBIX (QUIYD.
[IpeoOpazoBanue  momoOusi, romoTeTus.  PemieHwe 3agady  HA  TUIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue cedyeHHii MHOTOIPAHHUKOB W TeJl BpAlICHHs: CEUYECHUS LMIMHIpPA
(mapasienbHO M NEePIeHIMKYJISPHO OCH), CeUeHUs KOHYca (MapauieibHOe OCHOBAHUIO U
OpOXOJAIee Yepe3 BEpUIMHY), CEYeHHs IIapa, METOJbl MOCTPOCHMS CEYEHHI: METOJ
CJIEI0B, METOJI BHYTPEHHETO IPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MIPOCTPAHCTBE

BexTtopsl B mpoctpanctBe. Omepanuy HajJ BEeKTOpamHu. BekTopHOe yMHOXEHHE
BeKTOpoB. CBOMCTBa BEKTOPHOTO YMHOKeHHS. IIpsMoyronbHas cucteMa KOOpJAWHAT
B nmpocTpanctBe. Koopaunarte! Bekropa. Pasnoxenue Bexkropa no 6asucy. Koopaunarao-
BEKTOPHBIN METOJ MPU PEIICHUH T€OMETPHUUECKUX 3a/1a4.

JIBHKEeHMSI B IPOCTPAHCTBE

JIBxenust mpoctpancTBa. OtobpakeHus. J[BmkeHuss U paBeHCTBO Guryp. Oo1me
CBOMCTBA JBIKEHHU. BHAbl JIBWKEHUWI: MapajuleIbHBIA TNEPEHOC, LEHTPAIbHAS
CUMMETpHUSI, 3€pKajbHasi CUMMETpHUS, ITOBOPOT BOKpyr mpsiMoi. IIpeoOGpazoBaHus
nono6wus. [lpsamas u chepa Ditnepa.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue Koun4yectBo KounuyectBo DJIeKTPOHHBbIE
n/n pa3aeyioB U TeM Y4eOHOT 0 4acoB Ha 4acoB Ha (ungposrbie)
npeaMera 0CBOEHHE KOHTPOJIbHBIE | 0Opa3oBaTeIbHbIE
pa3nenoB u padoThI pecypchl
TeM
1 BBejieHue B crepeoMeTpHIo 18 1 http://school-
collection.edu.ru/
2 | B3aumHoe pacroioKeHue 8 0 http://school-
NPSIMBIX B IPOCTPAHCTBE collection.edu.ru/
3 [TapamienbHOCTh NPSAMBIX U 10 1 hitp://school-
o collection.edu.ru/
TUIOCKOCTEH
B IIPOCTPAHCTBE
4 | TlepreHQUKYISPHOCTh TPSIMBIX H 21 1 http://school-
TUIOCKOCTEH B MPOCTPAHCTBE collection.edu.ru/
5 | Yrusl u paccTosHusI 16 1 http://school-
collection.edu.ru/
6 | MHOrorpaHHUKH 12 http://school-
collection.edu.ru/
7 | BekTopsl B MPOCTPAHCTBE 12 1 http://school-
collection.edu.ru/
8 IToBTOpenue,  000OIIEHHE | 5 https://math-
CHCTEMATU3ALMS 3HAHUI ege.sdamgia.ru/prob
catalog
HNTOTI'O o mporpamme 102 5
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11 KJIACC

Neni/n HaumeHoBaHue Konnuec | KosmvecTtB | DieKTpoHHBIE
pa3aesioB ¥ TeM yueOHOro npeamera TBO 0 4acoB Ha | (uudposbIie)
4yacoB | caMocTosiTe | 00pa3oBaTe/IbH
Ha JIbHBIE ble pecypchl
OCBOCHU padoThI,
e TECThI,
pa3jeno | mpaKruiec
B U TeEM KHe
padoThI
1 AHanuTHYECKast TeOMETPHUs 15 3 http://school-
collection.edu.ru/
2 [MoBTOpeHue, 0000IICHNE U 15 5 http://school-
crcTeMaTH3aIus 3HaHU I collection.edu.ru/
3 O0BEM MHOTOTpaHHUKA 17 4 http://school-
collection.edu.ru/
4 Tena Bpatenus 24 5 http://school-
collection.edu.ru/
5 [To111a11 TOBEPXHOCTH U 0OBEMBI KPYTJIBIX 9 3 http://school-
TEI collection.edu.ru/
6 JIBroKeHust 5 1 http://school-
collection.edu.ru/
7 IToBTOpEHuUE, 0000IICHNE U 14 5 https://math-
CHCTEMATU3ALMS 3HAHUU ege.sdamgia.ru/pr
ob_catalog
HNTOTI'O o mporpamme 99 27
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PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIITMCKA

VY4eOublii Kypc «BeposiTHOCTh M CTaTUCTUKA» YriIyONEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4EOHOro Kypca YIiyOJIEHHOTO YpOBHS
Ha YpOBHE cpeaHero oo6miero oOpa3oBaHus. YUeOHbIH Kypc MpelHa3HAYCH
st GopMUpOBaHUS Yy OOYyYAIOIIMXCS CTaTUCTUYECKOW KYJIbTYPhl U MOHUMAHUS POJHU
TEOPUU BEPOATHOCTEN KaK MAaTeMaTHYECKOT0 MHCTPYMEHTA JIJISl U3YUYEHUsS CIydalHbIX
cOOBITH, BEeIMYMH U mporieccoB. [lpu n3ydenun Kkypca oboramaroTcsi npeicTaBlIeHUs
oOy4aromuxcs 0 METoAaxX UCCIEI0BaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYMMOCTH M OOIIHOCTH MAaTeMAaTHYECKUX METOJOB IMO3HAHMUS KaK HEOTbEeMJIEMOU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHue 3HAHUM, MOJTYYeHHBIX
Opy HM3yYEHWU Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha pa3BUTHE
IPEACTaBICHUN O CIAyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX TOYEPIHYTHI M3 OKpyKawllero mupa. B pesynbrare
y oOydyarommxcss  JOJDKHO  copMupoBarhcsi — MpeAcTaBieHHMe O  HauOosee
yIOTPEOUTENBHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOJIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMorpaduyecKuX BEJIMUYWH, TOTPEITHOCTEN B pa3InyHbIe poja
U3MEpPEHUsX, JUIMTETBHOCTH O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHHM U MPOILIECCOB B 001I€CTBE. YUEOHBIN Kypc SIBISETCS
0a30i1 IS OCBOGHHUS BEPOSTHOCTHO-CTATUCTMYECKUX METOJ0B, HEOOXOIMMBIX
CHEUUATICTaM HE TOJbKO HMH)KEHEPHBIX CIELHAIBHOCTEN, HO TAKXKE COIMAIBHBIX H
MICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAYUTEIHLHOU
Mepe UCTONB3YIOT amnmnapar aHanu3a O0oJbIMX AaHHbIX. L[eHTpanbHyr0 YacTh y4eOHOTro
Kypca 3aHuMaeT OOCYXKICHHE 3aKOHa OONBIIMX uYucenl — (yHIaMEHTAIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIETO MAaTEMATUYECKYIO (POpMaATHU3ALIHIO.

B cooTBeTcTBMM C yKa3aHHBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, W CTaTHCTHKa» HAa YIIyOJEHHOM YypOBHE BBIJICIICHBI OCHOBHBIE
conepkarenbuble JTUHUU: «ClydaiiHple COOBITHS W BeposiTHOCTH» M «CiydaliHbie
BEITUYHMHBI U 3aKOH OOJIBIIIUX YHCEI.

[ToMrMO OCHOBHBIX JIMHHI B YU4EOHBIA KypC BKITIOYEHBI JIEMEHTHI Teopun rpadoB
Y TEOPUU MHOXKECTB, HEOOXOMUMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOIO
y4eOHOr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YIEOHBIX KyPCOB.

Conepxanue nuHuu «Ciy4yallHble COOBITHSI U BEPOSITHOCTU» CIIYKUT OCHOBOU
st GOpMHUPOBaHUSL TPEACTABICHUNW O paclpeleIeHUd BEPOSTHOCTEH MEXIY
3HAYEHUSIMHA CJIyYalHBIX BEJIWYMH. BaXKHyr0 4acTb B ATOM COJEP/KATEIBHOM JIMHUH
3aHMMAET U3yYEHUE F€OMETPUUECKOro U OMHOMHUAIBHOI'O PAaCIpeIeIEHUN U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTAaMH — MIOKA3aTEIbHBIM U HOPMAJIbHBIM pacpe/IeICHUSIMU.
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Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH U
pacnpeneNeHUs MU, aKIEHTUPYIOT BHUMaHUE O0y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yaAeNsAeTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY PAacpeeICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCss 03HAKOMUTEIbHOE U3YUYEHHUE CBS3H MEKIY
CIIy4ailHBIMM BEJIMYMHAMU U OINMCAHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHTta
KOPPEJSILIUU U €r0 BBIOOPOYHOI'0 aHAIora. TH 3JIEMEHTHI COJIEPKaHUsI pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE OCHOBHOT'O 00IIEro o0pa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCS HA CBEICHUS U3 KypCOB alre0pbl U FTeOMETPUHU.

Emé onuu aneMeHT cojepikaHus, KOTOPbIA MpesiaraeTcsi Ha O3HaKOMHUTEIHLHOM
YPOBHE — TOCJIEOBATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX COOBITUNA, HACTYMAIOIIMX
B eAUHUIy BpeMeHU. O3HAKOMIIGHHE C paclpeiesieHHeM BEpOSTHOCTEW KOJUYecTBa
TaKUX COOBITUI HOCUT PAa3BUBAIOUIUI XapaKTep U SIBISETCS aKTyaJbHBIM JJisi OyAyIIuX
a0UTYpHUEHTOB,  MOCTYMAOIIMX  HAa  y4yeOHBbIE  CIEIMAIBHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMH HAYKAMH, TICUXOJIOTUEN U YIIPABICHUEM.

Ha uzydenne ydeOHOro kypca «BeposSiTHOCTb M CTAaTUCTHKa» Ha YIIIYOJIEHHOM
ypoBHe oTBoauTCs 67 yacoB: B 10 kimacce — 34 yaca (1 yac B Hezmemo), B 11 kiacce —
33 gaca (1 gac B HeIEINIO).

INPEAMETHBIE PE3YJIBTATbHI

K koniy 10 kiaacca oOyyaromuiicss HAyIuTCS:

CBOOOJIHO OIEPUPOBATh MOHATUAMH: Tpad, MIOCKUU rpad, CBA3HBIN Trpad, MyTh
B rpade, 1eMb, UK, I1ePEBO, CTENICHb BEPILIUHBI, IEPEBO CIy4alHOTO AKCIIEPUMEHTA;

CBOOOJIHO OTIEPUPOBATH MOHATHUAMM: CIYIAWHBIM SKCIIEPUMEHT (OTBIT), CIyIaitHOE
coOBITHE, DJIEMEHTAPHOE ClIydyalHOe COOBITHE (JIEMEHTApHBIM HCXOM) CIy4alHOTO
OMbITa, HAXOJWTHh BEPOSTHOCTH COOBITUH B OMNBITAX C PAaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HAaXOIUTh U (QOPMYIHPOBATH COOBITHUSA: TIEpPECEUCHUE, OOBEAMHEHHE TaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, MCIIOJIB30BaTh JAUArpaMMbl Jiiepa,

KOOPJIMHATHYIO TPSIMYIO ISl PEIIeHUs 3a/iay, IMOJIb30BaThCA (HOPMYIION CIOKEHHS
BEPOSITHOCTEH JJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4alHBIX COOBITHH;

ONEPUPOBATH MOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHE BEPOSITHOCTEM,
HE3aBUCHMbIE COOBITHS, JEPEBO CIYyYalHOrO 3KCINEPUMEHTA, HaXOJUTh BEPOATHOCTH
COOBITHI C TTOMOIIBIO MIPaBUjIa YMHOKEHUS, A€peBa CIy4allHOTO OMbITA, UCIOIb30BATh
dbopmyny momHOU BeposTHOCTH, (Gopmyny baiteca mpu pemiennn 3amgad, OMpenesaTh
HE3aBUCUMOCTH COOBITHIA 110 ()OPMYJIE U IO OPTAHU3AIUH CIIYIAHOTO IKCIIEPUMEHTA;

MIPUMEHSITh U3yYEHHbIE KOMOMHATOPHBIE (POPMYITBI JJIsl IEPEUUCICHUS JIIEMEHTOB
MHOYECTB, 3JIEMEHTapHBIX COOBITUN CIy4allHOTO OIbITa, PEUICHUS 3aJlad M0 TEOpUHU
BEPOSTHOCTEN;

CBOOOJIHO OIEpPUPOBATH MOHATUSAMU: OMHAPHBIA CIIy4allHBIM OMNBIT (UCIBITAHUE),
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yCIIeX U HEeylaya, HE3aBUCUMBIE UCIIBITAHUS, CEPUs UCIIBITAHUMN, HAXOAUTH BEPOSITHOCTH
COOBITHII: B CEpUU HCIHBITAaHUI A0 MEPBOTO ycCIexa, B CEpUM UCHbITaHW bepHyium,
B OMBITE, CBA3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEUHOM COBOKYMHOCTH;

CBOOOJHO OINEpPUPOBATh MOHSATUSAMU: ClydyailHas BEJIMYMHA, pACIPEICICHHE
BEPOSITHOCTEH, JMarpaMma pachnpeieieHus, OuHapHas CiydailHas BeJIU4MHa,
reoMeTpUYECKOe, OMHOMUAIBHOE paclpeaciICHUE.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

OINEPUPOBATH MOHATUSAMU: COBMECTHOE PACIIPENICIIEHUE IBYX CIyYalHBIX BEJIUYMH,
UCIIOJIB30BaTh TAOJUIy COBMECTHOI'O paclpeleNieHusl JIBYX CJIy4YalHbIX BEJIWYUH
Il BBIACJIIEHHUS PACIPEACICHUS KAXKIOW BEIMYUHBI, ONPEICIICHUS HE3aBUCUMOCTH
CIIy4alHbIX BEJIUYHH;

CBOOOJIHO OIEpUPOBATh TMOHSATUEM MATEMAaTUYECKOTO OXHUAAHUS CIIydalHOU
BEJMYUHBI (paclpeiesieHus), MPUMEHITh CBOMCTBA MaTEMaTUYECKOTO  OXKHJJIaHUS
Py PEIICHUH 3a/1a4, BBIUUCIATH MaTEMaTHYECKOE OXHUJaHWe OWHOMHAIBHOTO U
FEOMETPUUYECKOr0 paclpeaeICHUN;

CBOOOJIHO OIEpUPOBATh TOHATUSMH: JUCIEPCUs, CTAaHIAPTHOE OTKIOHEHUE
CIy4alHOM BEJIWYUHBI, IPUMEHITH CBOMCTBA JUCIEPCUU CIYYAMHOW BEIIMYUHBI
(pactipeneneHusi) TpPU pEHIEHWU 3aJ1ad, BBIYMCIATH JUCIIEPCHUI0 W CTaHAApPTHOE
OTKJIOHEHHUE TEOMETPUUECKOTO U OMHOMHUAIILHOTO pacIpe/ielieHUH;

BBIYHCIISITh BBIOOPOUYHBIE XapaKTEPUCTHUKH IO JAaHHOW BBIOOpPKE W OIEHWBATH
XapaKTePUCTUKU  TEHEPAIHHOM  COBOKYIHOCTH  JAHHBIX 1O  BBIOOPOUYHBIM
xapakTtepuctukaM. OIlleHHBaTh BEPOSTHOCTH COOBITUM W TIPOBEPSTH TMPOCTEHUIINE
CTaTUCTUYECKUE THUIOTE3bI, MOJIb3YICh U3YYECHHBIMU PACTIPEICIICHUSIMH.

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: nukibl U nend. CTeneHb (BaJ€HTHOCTH)
BepmuHbL. [ padsl Ha iockocTu. JlepeBbs.

CrnydaliHble SKCIEPUMEHTHI (OTBITHI) W CIy4alHBIE COOBITHS. DJIeMEHTapHbBIC
coObITHs  (MCcX0abl). BeposTHOCTH ciydaiiHOTO COOBITHS. bBIM30CTH YacTOTBI H
BEpOSITHOCTA COObITHI. Ciy4ailHble OMBITHI C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepan Hax COOBITUAMH: TIEpeceueHue, OOBEIUHEHUE, MPOTUBOIOIOXKHBIC
coObITud. Juarpammsl Ditnepa. opMyiia clioxkeHUsI BEPOSITHOCTEM.

VYcioBHasT BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEM. JlepeBO  CiaydamHOro
skcnepumenTa. dopmyna mnomHou BeposTHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHUSI.

bunapubpiii ciaydaliHblii ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCHBITAHWN 0 MEpBOro ycrexa. llepecraHoBku mn
dakTopuan. Yucno coueranuil. Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust HezaBUCHUMBIX uUclbITaHu bepuymmn. CnydaiiHblid BBIOOpD M3 KOHEUYHOU
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COBOKYITHOCTH.

Cnyualinas BenuunHa. Pacnpenenenue BeposiTHOCTEN. JluarpamMmma pacnpeaeiacHus.
Onepannu Hax ciy4ailHBIMU BeMYMHAMM. buHapHas ciywaliHas BennduHa. [Ipumepst
pacnpesiesieHuH, B TOM YUCJEe T€OMETPUUECKOe U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE pacnpeeNIeHHE IBYX Cly4alHbIX BenuunH. HezaBucumele ciaydaitHbie
BEJIMYUHBI.

MaremaTuyeckoe OXKUJaHUE CiaydyalHOU BenuuuHbl (pacnpezenenus). [Ipumepsl
OPUMEHEHHUs] MaTeMaTH4eCKOro OXKHMJaHus (CTpaxoBaHUE, JIoTepes). MaTemMaTHuecKoe
OXUJaHuEe OWHApHOM CcllydallHOW BeIMYMHBL. MaTeMaTuyeckoe OXUAaHHUE CYMMBbI
CIIy4ailHbIX BeJIMYUH. MaTeMaTnyeckoe 0KHJIaHue TeOMETPUIECKOro 1 OMHOMHUATBLHOTO
pacnpeneseHUNn.

Jlucnepcust U CTaHAApPTHOE OTKJIOHEHHWE CIy4YaiiHOW BEJIMYMHBI (pacrpesesieHus).
Hucnepcust OMHApHOM  clly4ailHOM  BeNWYMHBL. ~ MaTeMaThyeckoe  OKHUJaHUe
IIPOU3BEJICHHS U AUCIEPCUS CYMMbl HE3aBUCHMBIX CIy4YalHbIX Beau4yuH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHAIILHOTO pacnpeneieHus. JJucnepcus u ctaHaapTHOe
OTKJIOHEHUE F€OMETPUUECKOTO paCIpEIEICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akoH
OonpIMX ynced. BeiOopouHbIit MeTo uccienoBanuil. BeibopodyHble XapaKTepUCTUKH.
OneHuBaHre BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C ITIOMOLIBIO U3YYEHHBIX PACIIPEICIICHUM.

HenpepsiBHble cinydaiiHble BenuuuHbl. [Ipumeppl. DyHKIMSA  IIOTHOCTH
BEPOSITHOCTU pactpeneneHus. PaBHoMepHOE pacrpeneseHue U ero CBOMCTBa. 3ajayu,
IPUBOSIINE K MIOKA3aTEIbHOMY paclpeAeIeHUI0. 3a1aui, TPUBOASIIINE K HOPMAJIBHOMY
pacnpeneneHno. OyHKINS MUIOTHOCTH BEPOATHOCTH MOKA3aTEIBHOTO PAaCIpEeaeIICHUS,
(GYHKIUS TIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenns. OyHKIHS MII0THOCTH
Y CBOMCTBA HOPMAJILHOI'O PACIPENCIICHHUS.

[TocnenoBaTeTbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPHUBOISAIINE
K pacnpenenenunto [lyaccona.

KoBapuanus nByx cinydaifHpIx BenuuuH. KodaduimeHT MMHEHHONW KOpPENsinH.
CoBMecTHbIE HAOMIONCHUS NBYX BEIWYHH. BBIOOPOUYHBIN KOIPOUIIMEHT KOPPEIAIHH.
Paznuune mexny JTMHENHOW CBS3bIO M NPUYMHHO-CICICTBEHHOW CBsA3bIO. JIMHENHas
perpeccusi, METOJI HAMMEHBIINX KBAJIPaTOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 xnace
Ne HaumeHoBaHue Koauuec | Kosmmuec | Koauvec | DiekTpoHHBbIE
n/n pa3aesioB U TeM Y4eOHOT 0 TBO TBO TBO (ungpossbie)
npeaMera 4acoB 4acoB NpakTu | oOpa3oBaTejibHbIE
Ha HA YecKHuX pecypcsl
OCBOEHHU | KOHTPOJ | padoT
e bHbIE
pasneno | paéoTsl
B U TEM
1 DneMeHThI TeopHun rpadoB 3 http://school-
collection.edu.ru/cata
log/rubr/5ececha0-
3192-11dd-bd11-
0800200c9a66/
2 | Cny4aiiHble OTIBITHI, CITydaliHbIC 3 http://school-
COOBITHS U BEPOSITHOCTH COOBITHI collection.edu.ru/cata
log/rubr/5ececha0-
3192-11dd-bd11-
0800200c9a66/
3 Onepauun 5 http://school-
collection.edu.ru/cata
HaJ
MHOKECTBAMI I log/rubr/5ececha0-
CcOBLITHSMIL 3192-11dd-bd11-
' 0800200c9a66/
Clio)keHue ¥ yMHOXKEHHE
BEPOSATHOCTEH.
YcioBHAs BEPOSITHOCTD.
HezaBucumbie coObITHA
4 | DneMeHThI KOMOMHATOPUKH 4 http://school-
collection.edu.ru/cata
log/rubr/5ececha0-
3192-11dd-bd11-
0800200c9a66/
5 Cepun mocne0BaTENbHBIX 5 1 _pihtt_ .lschool-
N collection.edu.ru/cata
ucneiTanuid. Micnpitanus
E log/rubr/5ececha0-
CPHYILTH. 3192-11dd-bd11-
Cryqaiinbli BbIOOp 0800200c9a66/
13 KOHEYHON COBOKYITHOCTH
6 | Cmy4aiiHble BEIMYMHBI U 14 1 1 http://school-
pacnpeeneHust collection.edu.ru/cata
log/rubr/5ececba0-
3192-11dd-bd11-
0800200c9a66/
NTOI'O no nporpamme 34 1 2
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